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*T h ree  g r o u p s  o f  p i g e o n s  were t e s t e d  f o r  s t i m u l u s  :
c o n t r o l  . f o l l o w i n g .v a r i e d  l e n g t h s  o f  d i s c r i m i n a t i o n
•  *
%
t r a i n i n g  w i t h  compound s t i m u l i .  A c o m p a r i s o n  be tw een  * • #
components  t e s t s  and  g e n e r a l i s a t i o n  t e s t s  w i t h  r e s p e c t  t o
" ■  '  ' /  .  ■ 
s e n s i t i v i t y  i n  th e  m easurem ent  o f  s t i m u l u s  c o n t r o l  was
4
a l s o  c a r r i e d  o u t .  .The  b i r d s  w e r e  t r a i n e d  t o  di<Gcriminate
a  v e r t i c a l  l i n e  on a  greesi^ s u r r o u n d  a s  t h e  S+ from a 
- h o r i z o n t a l  l i n e  on a  r e d  s u r r o u n d  a s  t h e  S - .  F o l l o w i n g  5,
i
16 o r  20 h o u r s  of  t h i s  t r a i n i n g ,  two s e s s i o n s  ’o f  com ponen ts
t e s t i n g  and two s e s s i o n s  o f  g e n e r a l i z a t i o n  t e s t i n g  were
a d m i n i s t e r e d .  S i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r e s p o n s e s  t o  *
t h e  g r e e n  s t i m u l u s  were  r e v e a l e d ,  how ever ,  r e s p o n s e s  t o  t h e  
v e r t i c a l  l i n e  o r  t h e  compound s t i m u l u s  were i n s i g n i f i c a n t . 
D i f f e r e n c e s  i n  t h e  s l o p e s  o f  t h e  g r a d i e n t s  were n o t  
s i g n i f i c a n t ,  h o w ev er ,  a l l  g r o u p s  p r o d u c e d  g r a d i e n t s . w i t h
* * i
n o n - z e r o  s l o p e .  The g e n e r a l i z a t i o n  t e s t s  p ro v e d  t o  be 
more s e n s i t i v e  t o  t h e  l i n e - t i l t  d i m e n s i o n .  Components 
t e s t s  ' though,  were  s e n s i t i v e  t o  compound s t i m u l u s  c o n t r o l .  
F u r t h e r  r e s e a r c h  i s  s u g g e s t e d  w i t h  r e s p e c t  t o  t h e  i n t e r a c t i o n  
be tw een  l e n g t h  o f  t r a i n i n g ,  t y p e  o f  t r a i n i n g  s t i m u l i  and
4
t h e  t y p e  o f  t e s t i n g  p r o c e d u r e s .  .
• ■ • .
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tCHAPTER I  
I n t r o d u c t i o n
The c o n c e p t s  o f  a t t e n t i o n  and s t i m u l u s  c o n t r o l  have  
f r e q u e n t l y  b e e n  u s e d  i n  t h e  s t u d y  o f  a n im a l  l e a r n i n g .
L a s h l e y  (1 9 3 8 )  t r a i n e d  h i s  r a t s  t o  jump c o n s i s t e n t l y  to w a rd  
a  s q u a r e  s t i m u l u s  a s  oppo sed  t o  an  i n v e r t e d  t r i a n g l e .  The 
r a t s  were  t h e n  t e s t e d  w i t h  e i t h e r  t h e  top^ h a l f  o r  t h e  
b o t to m  h a l f  o f  t h e  s t i m u l i  b l a c k e n e d  o u t .  C o n s i s t e n t  , - 
c h o i c e  b e h a v i o u r  v/as m a i n t a i n e d  when t h e  l o w e r  h a lv e 's  o f  
t h e  s t i m u l i  r e m a in e d  v i s i b l e .  However, i f  t h e  l o w e r  h a l v e s
f
o f  t h e  s t i m u l i  were  b l a c k e n e d  o u t ,  t h e  r a t s  r e s p o n d e d
r a n d o m l y .  D u r i n g  t e s t i n g ,  t h e  f a c t  t h a t  o n l y  t h e  l o w e r
p o r t i o n s  o f  t h e  s t i m u l i  e l i c i t e d  t h e  jump r e s p o n s e  i n
l a s h l e y 1s  r a t s  i m p l i e d  t h a t  t h e  r a t s  were  a t t e n d i n g  j u s t  t o
t h e  l o w e r  p o r t i o n  o f  t h e  s t i m u l u s  d i s p l a y .  By b l a c k e n i n g
o u t  p a r t s  o f  t h e  s t i m u l i ,  l a s h l e y  was a b l e  t o  i s o l a t e  t h e  
* ,
' • p o r t i o i f  o f  t h e  s t i m u l u s  w h ic h  e x e r t e d  c o n t r o l  o v e r  t h e  r a t s *
b e h a v i o u r .  - ,
*
S k i n n e r  ( 1 9 5 3 )  d e s c r i b e d  t h e  c o n t r o l l i n g  r e l a t i o n s h i p
b e tw e e n  a  p a r t i c u l a r  p a r t  o r  a s p e c t  o f  t h e  e n v i r o n m e n t  and
*
a  r e s p o n s e  a s  a t t e n t i o n .  I n  g e n e r a l ,  i f  i n d e p e n d e n t  
v a r i a t i o n  o f  a n  a s p e c t  o f  t h e  e n v i r o n m e n t  b r i n g s  a b o u t  
v a r i a t i o n  i n  a n  o r g a n i s m ' s  b e h a v i o u r ,  t h e n ,  t h e  o rg a n i s m  i s  
assum ed  t o  be a t t e n d i n g  t o  t h a t  a s p e c t  o f  t h e  e n v i ro n m e n t .* '
V - 1 -
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St . i r .u lu s  c o n t r o l  may be o b s e r v e d  when d i f f e r e n c e s
 ^ i n  r e s p o n d i n g  a r e  c a u s e d  by d i f f e r e n c e . s '  i n  t h e  s t i m u l i  
p r e s e n t e d  to  t h e  s u b j e c t s  ( o t h e r  f e a t u r e s  o f  t v e s i t u a t i o n  
r e m a i n i n g  c o n s t a n t ) "  (H on ig ,  1 9 7 0 ) .  T y p i c a l l y ,  t h e  t e r m s  • 
s t i m u l u s  c o n t r o l  and a t t e n t i o n  have  been  u se d  sv^ .q j jynously .
I f  t h e  b e h a v i o u r  o f  'an  o r g a n i s m  i s  c o n t r o l l e d  by. a  s t i m u l u s
{
o r  an  a s p e c t  o f  i t ,  i t  i s  assumed t h a t  t h e  s u b j e c t  i s
a t t e n d i n g  t o  t h a t  a s p e c t  o f  t h e  s t i m u l u s .  C o n v e r s e l y ,  l a c k
o f  c o n t r o l  h a s  b e e n ‘a s s o c i a t e d  w i t h  l a c k  o f  a t t e n t i o n .
However, i f  t e s t i n g  p r o c e d u r e s  do n o t  r e v e a l  s t i m u l u s
#
c o n t r o l ,  i t  i s  n o t  n e c e s s a r i l y  due t o  l a c k  o f  a t t e n t i o n .
The i^ge o f  a  more - s e n s i t i v e  t e s t i n g  p r o c e d u r e  ( F a r t h i n g  and
H e a r s t ,  1970). may p r o v i d e  e v i d e n c e  f o r  t h e  d e v e lo p m e n t  o f
s t i m u l u s  c o n t r o l .
A commonly u s e d  m e a s u r e ' o f  s t i m u l u s  c o n t r o l  i s  t h e
g e n e r a l i z a t i o n  g r a d i e n t  i n  w h ich  a  s y s t e m a t i c  r e l a t i o n s h i p
b e tw een  an o r d e r e d / ' s e t  o f  s t i m u l i *  and r e s p o n s e s  may be .
o b s e r v e d .  The a ^ n e r a l i z a t i o n  t e s t  i n v o l v e s  random
p r e o e n t g i i e r n  o f  t e s t  s t i m u l i  v a r i e d  s y m m e t r i c a l l y  a ro u n d
' " s '  '
t h e  t r a i n i n g  s t i m u l u s .  R esp o n se  r a t e s  u s u a l l y  d e c r e a s e  a s
t h e  d i f f e r e n c e  b e tw e e n  t h e  t r a i n i n g  s t i m u l u s  and t h e  t e s t
s t i m u l i  i n c r e a s e s ,  p r o d u c i n g  a  g r a d i e n t  s l o p i n g  on e i t h e r
*
* s i d e  o f  t h e  p o s i t i v e  s t i m u l u s  w i t h  a  p e a k  a t  t h e  p o s i t i v e  
s t i m u l u s .  A p e a k e d  g r a d i e n t  i s  r e g a r d e d  a s  an i n d i c a t i o n  
o f  s t i m u l u s  c o n t r o l  a l o n g  t h e  t r a i n i n g  d i m e n s i o n .  A f l a t
1 ■■ i
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g r a d i e n t ,  o r  a  g r a d i e n t  whose s l o p e  i s  z e r o ,  h a s  become ,
t
, a s s o c i a t e d  w i t h  l i t t l e  o r  no c o n t r o l  a l o n g  t h a t  d i m e n s i o n .
^ 1 .»
i 'he com p on en ts  t e s t  h a s  f r e q u e n t l y  been u se d  a s  an
a l t e r n a t e  m easu re  o f  s t i m u l u s  c o n t r o l  (R e y n o ld s ,  1961;
/
Bckerman, 1967;  J o h n s o n  and Gumming, 1968; Born and Snow,
t
1 9 7 0 ) .  Components  t e s t i n g  i n v o l v e s  s e p a r a t e  p r e s e n t a t i o n  
o f  e a c h  a s p e c t  o f  component p a r t  o f  e a c h  t r a i n i n g  s t i m u l u s .  
y  The number o f  r e s p o n s e s  e m i t t e d  t o  e a c h  component o f  t h e  
 ^ compound s t i m u l u s  i s  r e g a r d e d  a s  an i n d i c a t i o n  o f  t h e
e x t e n t  t o  w h ic h  t h e  s u b j e c t  u t i l i z e s  e a c h  a s p e c t  o f  a
s t i m u l u s  i n  s o l v i n g  a  d i s c r i m i n a t i o n  p r o b l e m ^  B o ^ i  t h e  
g e n e r a l i z a t i o n  t e s t  and  t h e  co m ponen ts  t e s t  a r e  a d m i n i s t e r e d  
f o l l o w i n g  a  c r i t e r i o n  l e v e l  o f  p e r f o r m a n c e . '  t e s t i n g  i s  
c o n d u c t e d ‘u n d e r  e x t i n c t i o n  c o n d i t i o n s  (no r e i n f o r c e m e n t )
4
s i n c e  c o n c e r n  i s . f o c u s s e d  up o n  t h e  number o f  r e s p o n s e s  t h e  
s u b j e c t  makes i n  t h e  p r e s e n c e  o f  e a c h  t e s t  s t i m u l u s  b e f o r e
t  * . 4
e x t i n c t i o n  i s  c o m p l e t e .
A p p a r e n t l y ,  s t i m u l u s  c o n t r o l -  becomes f a i r l y  w e l l -
• «
d e v e lo p e d  f o l l o w i n g  d i f f e r e n t i a l  t r a i n i n g  ( T e r r a c e ,  1 9 6 6 ) .  
T h i s  t r a i n i n g  t e c h n i q u e  i n v o l v e s  r e p e a t e d  r e i n f o r c e m e n t  o f  
one s t i m u l u s  w h i l e  a  s e co n d  s t i m u l u s  i s * a s s o c i a t e d  w i t h  
n o n - r e i n f o r c e m e n t . B u t ,  s e v e r a l  s t u d i e s  have d e m o n s t r a t e d
th a t ' -* i f  t h e  p o s i t i v e l y ,  r e i n f o r c e d '  s t i m u l u s  (S+) i s  composed
.1 /  '  ■ 
o f  compounded e l e m e n t s  ( i . e .  form su p e r im p o s e d  u p on  c o l o u r ) ,
s t i m u l u s  C ^ n t r o l / by one d i m e n s i o n  i s  common ( R e y n o l d s ,  1961;
kckerm an,-  1967; J o h n s o n  and Cumming, 1968; F a r t h i n g  and
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K e a r s t ,  1 9 7 0 ) .
U s in g  a  com ponen ts  t e s t ,  R e y n o ld s  (1 9 5 1 )  examined
s t i m u l u s  c o n t r o l  i n  a  c o m p o u n d - d i s c r i m i n a t i o n .  Pie t r a i n e d
two p i g e o n s  t o  d i s c r i m i n a t e  a  w h i t e  t r i a n g l e  on a  r e d
s u r r o u n d  a s  S-t- f rom  a  w h i t e  c i r c l e  oh  a g r e e n  s u r r o u n d  as
U-.  When t h e  b i r d s  were  p r e s e n t e d  w i t h  t h e  f o u r  e l e m e n t s
s e p a r a t e l y  ( w h i t e  c i r c l e ,  w h i t e  t r i a n g l e ,  g r e e n  s u r r o u n d ,
*
r e d  s u r r o u n d )  .under e x t i n c t i o n  c o n d i t i o n s ,  R e y n o ld s  found 
t h a t  one o f  t h e  b i r d s  r e s t r i c t e d  i t s  r e s p o n d i n g  a lm o s t  
e n t i r e l y  t o  t h e  r e d  s t i m u l u s  whi le ,  t h e  o t h e r  b i r d  r e s p o n d e d  
m a in ly  t o  t h e  w h i t e  t r i a n g l e .  R e y n o ld s  c o n c lu d e d  t h a t  e a c h  
p i g e o n  had a t t e n d e d  t o  o n l y  one o f  t h e  two a s p e c t s  o f  t h e  
compound s t i m u l u s .  The o t h e r  d i m e n s io n  o f  t h e  S+ had 
e x e r t e d  n o - c o n t r o l  o v e r  r e s p o n d i n g .
Eckerman (1 9 6 7 )  and J o h n s o n  and Gumming (1968)  
p r o v i d e d  f u r t h e r  e v i d e n c e  f o r  s t r o n g e r  c o n t r o l  by one 
d im e n s io n  as- o p p o se d  t o  a  second  d i m e n s i o n .  . C o m ^ h e n t s  
t e s t s  were  u s e d  i n  b o t h  s t u d i e s .  Eckerman (1967)  t r a i n e d  
h i s  b i r d s  i n i t i a l l y  f o r  25  s e s s i o n s  t o  r e s p o n d  t o  e a c h  
component t o  be u s e d  i n  s u b s e q u e n t  compound s t i m u l i .  T h i s  
p r o c e d u r e  i n s u r e d  t h a t  r e s p o n s e  r a t e s  were  e q u a l  f o r  a l l  
com ponents  a t  t h e  o u t s e t * o f  d i s c r i m i n a t i o n  t r a i n i n g .
F o l l o w i n g  t h e s e  p r e l i m i n a r y  t r a i n i n g  s e s s i o n s ,  10 s e s s i o n s  
o f  t r a i n i n g  w i t h  t h e  compound s t i m u l i  were  g i v e n .  A v e r t i c a l  
w h i t e  l i n e  on  a  g r e e n  s u r r o u n d  was S+ and a  h o r i z o n t a l  w h i t e
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l i n e  on a f e u  s u r r o u n d  wa
c o n t r o l  o f  r e s p o n d i n g  Toy c o l o u r  f o r  t h e  r e i n f o r c e d  s t i m u l u s .  
A l l  b i r d s  r e s p o n d e d  p r e d o m i n a n t l y  t o  t h e  g r e e n  s u r r o u n d  o f  
t h e  S-u ilo d i f f e r e n c e s  were o b s e r v e d  i n  r e s p o n s e  
s u p p r e s s i o n  d u r i n g  p r e s e n t a t i o n s  o f  t h e  e l e m e n t s  o f  t h e  
n o n - r e i n f o r c e d  s t i m u l u s .  R e sp o n se  r a t e s  were c o n s i s t e n t l y  
low i n  t h e  p r e s e n c e  o f  b o t h  t h e  r e d  s u r r o u n d  and t h e  
h o r i z o n t a l  w h i t e  l i n e .  The c h r o m a t i c  s u r r o u n d  o f  t h e  
p o s i t i v e  s t i m u l u s  seemed t o  d o m in a te  c o n t r o l  o f  r e s p o n d i n g .
p o s i t i v e  l i n e - t i l t  t h a n  t o  t h e  n e g a t i v e  l i n e - t i l t .  Thus,
J o h n s o n  and  Cumming ( 1 9 6 8 ) ,  i n  t h e  f i r s t  o f  t h r e e  
s t u d i e s ,  employed two p i g e o n s  to  t e s t  f o r  s t i m u l u s  c o n t r o l .  
Uach b i r d  r e c e i v e d  f i v e  s e s s i o n s  o f  compound d i s c r i m i n a t i o n  
t r a i n i n g .  The S+ was a  w h i t e  v e r t i c a l  l i n e  on a g r e e n  
s u r r o u n d  and t h e  3 -  wa^s a  w h i t e  h o r i z o n t a l ,  l i n e  on a  r e d  
s u r r o u n d .  The r e s u l t s  o f  t h e  components-  t e s t  r e v e a l e d
s t r o n g e r  c o n t r o l  by t h e  p o s i t i v e  w a v e l e n g t h .  B o th  b i r d s  
e m i t t e d  a  g r e a t e r  p r o p o r t i o n  o f  r e s p o n s e s  t o  g r e e n  t h a n  
t h e y  d i d  t o  t h e  v e r t i c a l  l i n e ,  l i t t l e  d i f f e r e n c e * w a s  n o t e d  
i n  t h e  c o n t r o l  o f  r e s p o n s e  s u p p r e s s i o n  i n  t h e  p r e s e n c e  o f  
e i t h e r  e l e m e n t  o f  t h e  n o n - r e i n f o r c e d  s t i m u l u s .  However,  
r e s p o n s e s  t o  t h e  p o s i t i v e  l i n e - t i l t  were g r e a t e r  t h a n  t h o s e  
t o  t h e  n e g a t i v e  l i n e - t i l t .  These  r e s u l t s  i n d i c a t e  a d e g r e e
However,  fcne o f  t h e  t h r e e  - b i r d s ^ p o n d e d more t o  t h e
/
ome e v i d e n c e  f o r  c o n t r o l  by l i n e  i s  s u g g e s t e d
V
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Ju f  c on t  r o l  o v e r  r e s p o n d i n g  by t h e  l i n e - t i l t  d i m e n s i o n .
F a r t h i n g  and H e a r s t  (1 9 7 0 )  p r o v i d e d  some s u p p o r t  f o r  ■
th e  h y p o t h e s i s  t h a t  w a v e l e n g th  c o n t r o l  i s  d om in a n t  o vor
l i n e - t i l t  c o n t r o l  i n  t h e  p ig eo n *  T hree  g r o u p s  o f  p i g e o n s
were u s e d .  Group 1 ’was t r a i n e d  f o r  f i v e  s e s s i o n s  (30  5+
end 30 S -  p r e s e n t a t i o n s  e a c h )  w i t h  a  w h i t e . v e r t i c a l  l i n e
* *
» on a  b l u e  s u r r o u n d  a s  S+ and a  h o r i z o n t a l  l i n e  on a  g r e e n
l
s u r r o u n d  a s  S - .  Group 2 r e c e i v e d  10 s e s s i o n s  o f  t r a i n i n g  
w i t h  a b l u e  s u r r o u n d  o n ly  (S+) and a g r e e n  s u r r o u n d  o n l y  
( S - )  f o l l o w e d  by f i v e  s e s s i o n s  o f  compound t r a i n i n g  a s
• 'V  ‘
Group 1, Group 3 r e c e i v e d  10 s e s s i o n s  w i t h  a  v e r t i c a l  
l i n e  o n ly  (S+) and a  h o r i z o n t a l  l i n e  o n ly  ( S - )  f o l l o w e d  
by f i v e  compound s t i m u l u s  s e s s i o n s .  Of p r i m a r y  c o n c e r n  
was t h e  d i f f e r e n c e  i n  t e s t i n g  p r o c e d u r e s .  Components 
t e s t s  a s  w e l l  a s  compound "op p osed  c u e s "  t e s t s ,  i n  w hich  
p o s i t i v e  and n e g a t i v e  e l e m e n t s  were  combined,  were  compared .  
B lo c k in g  e f f e c t s ,  i n  w hich  one cue becomes d o m in a n t  o v e r  
a n o t h e r ,  were  a l s o  e xam in ed .  F a r t h i n g  and H e a r s t  (1970)  
p r o p o s e d  t h a t  p r e - t r a i n i n g  w i t h  a  s i n g l e - c u e  d i s c r i m i n a t i o n  
would r e s u l t -  i n  c o n t r o l  by t h a t  cue t o  t h e  e x c l u s i o n  o f  t h e  
a l t e r n a t e  c u e .  The co m ponen ts  t e s t  r e v e a l e d  t h a t  l i n e  
o r i e n t a t i o n  p r e s e n t e d  s e p a r a t e l y  e x e r c i s e d  l i t t i e  c o n t r o l  
o v e r  r e s p o n d i n g .  Maximum r e s p o n d i n g  o c c u r r e d  i n  t h e  
p r e s e n c e  o f  t h e  p o s i t i v e  c o l o u r ,  b l u e .  H o w e v e r ,* t h e  opposed 
cu es  t e s t ,  composed o f  t h e  c o m b i n a t i o n  o f  t h e  p o s i t i v e
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c o l o u r  and n e g a t i v e  l i n e - t i l t - ,  r e v e a l e d  t h a t  f e v e r  r e s p o n s e s  
were  e m i t t e d  t o  b l u e - h o r i z o n t a l  ( p o s i t i v e  c o l o u r  and 
n e g a t i v e  l i n e - t i l t ; )  t h a n  t o  b l u e - v e r t i c a l  ( b o t h  c u e s  
p o s i t i v e ) .  E a r t h i n g  and H e a r s t  p r o p o s e d  t h a t  t h e  compound 
oppo sed  c u e s  t e s t s  w ere  more s e n s i t i v e  to  c o n t r o l  by  t h e  
l i n e - t i l t  d i m e n s i o n .  Ehey i n t e r p r e t e d  t h e i r  r e  s u i t  s . | | jy  
b e i n g  s u g g e s t i v e  o f  t h e  f a c t  t h a t  t h e  b i r d s  d i d  l e a r n
s o m e th in g  a b o u t  l i n e - t i l t  d u r i n g  t r a i n i n g .  P o s s i b l y ,  
opposed  c u e s  t e s t g  a r e  more s e n s i t i " ' ~  i -*--  ---- ^— n
Eckerman (1 9 6 7 )  and t h e  J o h n s o n  and  Cumming (1968)  s t u d i e s
- t i l t  d u r i n g  a  s i m p le  com ponen ts  t e s t  s u g g e s t s  t h a t  d i f f e r e n c e s  
i n  t r a i n i n g  p r o c e d u r e s  may a l s o  c o n t r i b u t e  t o  d i f f e r e n c e s  i n  
t e s t  r e s u l t s .
i3orn and Snow (1970)  a l s o  c o n d u c te d  a  c o m p a r i s o n  o f  
t e s t i n g  p r o c e d u r e s .  I n  t h i s  c a s e ,  g e n e r a l i z a t i o n  t e s t s  and  
components  t e s t s  were  e v a l u a t e d .  E ach  o f  t h r e e  g r o u p s  o f  
p i g e o n s  was t r a i n e d  t o  d i s c r i m i n a t e  a  w h i t e  v e r t i c a l  l i n e  
on a  g r e e n  s u r r o u n d  from e i t h e r  a  g r e e n  s u r r o u n d  (no l i n e ) ,  
a  r e d , s u r r o u n d  (no l i n e )  o r  a  w h i t e  v e r t i c a l  l i n e  on a  r e d  
s u r r o u n d .  Group 1 ( g r e e n  s u r r o u n d  a s  S - )  c o u ld  l e a r n  t h e  
d i s c r i m i n a t i o n  upon  l i n e  p r e s e n c e  o r  a b se n c e  o n l y .  Group. 2 
( r e d  s u r r o u n d  a s  S - )  c o u ld  l e a r n  the.  d i s c r i m i n a t i o n  upon t h e  
b a s i s  o f  c o l o u r  d i f f e r e n c e s  o r  upon  t h e  p r e s e n c e - a b s e n c e  o f
i n  p i g e o n s .  How,ever, t h e  f a c t  t h a t some o f  t h e  b i r d s  i n  the '
r e v e a l e d  s l i g h t l y  g r e a t e r  r e s p o n d i n g  t o  t h e  p o s i t i v e  l i n e -
f
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t h e  v e r t i c a l  l i n e .  Group 3 (white- v o r t i c a l  l i n o  cn ro d
s u r r o u n d  a s  S - )  c o u ld  l e a r n  t h e  d i s c r i m i n a t i o n  on t h e  "basis
o f  c o l o u r  d i f f e r e n c e s  o n l y .  T hree  d a y s  o f  t e s t i n g  f o l l o w e d
t r a i n i n g .  G e n e r a l i s a t i o n  g r a d i e n t s  w i t h  n o n - z e r o  s l o p e
(maximum r e s p o n d i n g  o c c u r r i n g  a t  t h e  p o s i t i v e  s t i m u l u s
v a l u e )  were  o b t a i n e d  f rom  e a c h  g r o u p .  However, t h e
com ponen ts  t e s t  i n d i c a t e d  t h a t  maximum r e s p o n d i n g  o c c u r r e d
d u r i n g  p r e s e n t a t i o n s  o f  t h e  compound p o s i t i v e  s t i m u l t t s
( v e r t i c a l  l i n e  on a  g r e e n  s u r r o u n d ) .  R esponse  r a t e s  f o r
e a c h  o f  t h e  s e p a r a t e  components- v/ere c o n s i s t e n t l y  low .  A l l  
*
g r o u p s ,  i n c l u d i n g  Group 3 ,  w h ich  c o u ld  have b a s e d  i t s .  
r e s p o n s e s  s o l e l y  upon  c o l o u r ,  showed a  r e s p o n s e  p a t t e r n  i n  ' 
w h ich  maximum r e s p o n d i n g  was e m i t t e d  t o  t h e  c o m b i n a t i o n  o f  
t h e  v e r t i c a l  w h i t e  l i n e  c o u p le d  w i t h ’ t h e  g r e e n  s u r r o u n d .
.Born and Snow c o u ld  n o t  e x p l a i n  why t h e y  o b t a i n e d  g r a d i e n t s  
w i t h  n o n - z e r o  s l o p e  f o r  a l l  t h e i r  g r o u p s .  However, H i r o t a  
(1 9 7 4 )  o b t a i n e d  s l o p e d  g r a d i e n t s  f o r  h i s  t r a i n i n g  g r o u p s  
a s  w e l l .  H i r o t a  u t i l i z e d  s t i m u l i  s i m i l a r  t o  t h o s e  w i t h  
which '  Newman and  B a r o n ’ s (1 96 5 )  G roups  2 and 4 v/ere t r a i n e d .  
S t e e p  g r a d i e n t s  f o l l o w e d  H i r o t a ’ s (1 97 4 )  t r a i n i n g  p r o c e d u r e s .  
B u t ,  Born and Snow (1 9 7 0 )  and H i r o t a  ( 1 9 7 4 ) . u s e d  e x te n d e d  
t r a i n i n g  p r o c e d u r e s .  B o th  t h e s e  s t u d i e s  employed a t  l e ^ s t  
3 . 8  ( H i r o t a ,  1974) t o  1 0 .2  (B orn  and Snow, 1970) h o u r s  o f  
t r a i n i n g  beyond  t h a t  o f  ilewman and  B a ro n  ( 1 9 6 5 ) .  E x te n d ed  
t r a i n i n g  o r  o v e r t r a i n i n g  h a s  o f t e n  b e e n  f o l l o w e d  by s t e e p e n e d
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(1965)  o b t a i n e d  . s l o p e d  g r a d i e J t t s  f o r  t h e i r  Oro'TipA1 o n ly  
which  was t r a i n e d  w i t h  a  w h i t e  v e r t i c a l  l i n e  a  g r e e n  
s u r r o u n d  a s  S+ and a g r e e n  s u r r o u n d  (no l i n e )  .as S - .
F l a t  g r a d i e n t s  were  o b t a i n e d  from t h e  b i r d s  i n  t h e  o t h e r  •
two g r o u o s  p r e s e n t e d  w i t h  a  d i s c r i m i n a t i o n  p ro b lem
>
i . • V"'\
c o n t a i n i n g  r e l e v a n t  c o l o u r  c u e s ,  Newman and B a r o n ’ s
r e s u l t q  s u g g e s t e d  t h a t  c l o u r  c u e a  were  more s a l i e n t  f o r
t h e i r  b i r d s .  But i f  p i g e o n s  a t t e n d  t o  w a v e l e n g th  f a t h e r
t h a n  l i n e - t i l t  i n  a  d i s c r i m i n a t i o n  p ro b le m  w i t h  r e l e v a n t
c o l o u r  c u e s ,  t h e n  Born and Snow (1 9 7 0 )  s h o u l d  n o t  have
o b t a i n e d  g r a d i e n t s  w i t h  n o n - z e r o  s l o p e  a lo n g  t h e  d im e n s io n
*
o f ■a n g u l a r i t y . D u r in g  t h e  com ponen ts  t e s t ,  maximum 
r e s p o n d i n g  t o  t h e  c o m b i n a t i o n  o f  p o s i t i v e  c o l o u r  and  l i n e  
s h o u ld  a l s o  n o t  have  o c c u r r e d .
S in c e  Dorn and Snow (1 97 0 )  u t i l i z e d  Newman and B a r o n ' s  
(1965)  s t i m u l i  and o b t a i n e d  compound c o n t r o l  o f  r e s p o n d i n g  
d u r i n g  t h e  com ponen ts  t e s t  a s  w e l l  a s  s t e e p  g e n e r a l i z a t i o n  
g r a d i e n t s ,  v a r i a t i o n  i n  r e s u l t s  due t o  d i f f e r e n c e s  i n  
s t i m u l i  may, p e r h a p s ,  be r u l e d  o u t .  F a r t h i n g  and H e a r s t  
( 1 9 7 0 )  u s i n g  q u i t e  d i f f e r e n t  s t i m u l i ,  fou n d  compound- 
s t i m u l u s  c o n t r o l . t h r o u g h  o p p o se d  c u e s  t e s t s  even  th o u g h  i t  
seemed t h a t  c o l o u r  was t h e  i n i t i a l  c o n t r o l l i n g  f a c t o r .  I n
1
v iew  o f  t h e  above  r e s u l t s ,  primary i n t e r e s t  s h o u l d  be 
c o n c e n t r a t e d  upon t h e  c i r c u m s t a n c e s  u n d e r  w h ich  c o n t r o l
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oy compounds o r  felementjs o c c u r s .
•The l i t e r a t u r e  d e a l i n g  w i t h  s t i m u l u s  c o n t r o l  by t h e
s e p a r a t e  e l e m e n t s  a s  w e l l  a s  the* combined e l e m e n t s  o f  t h e
compound, s t i m u l i  y i e l d s  d i s c r e p a n t  r e s u l t s .  S t u d i e s  -by •
R e y n o ld s  (1 9 6 1 )  and J o h n s o n  and Cumming (1963)  i n d i c a t e
t h a t  b e h a v i o u r  may be c o n t r o l l e d  p r e d o m i n a n t l y  by one
a s p e c t  o f  t h e  s t i m u l u s  compound. O t h e r  s t u d i e s  (Born
Snow, 1970; F a r t h i n g  and H e a r s t ,  1970) i n d i c a t e  t h a t
b e h a v i o u r  may be c o n t r o l l e d  by b o t h  a s p e c t s  o f  t h e  s t i m u l u s  *?• * '
com plex .  ' *
. * T*
I n  t h e  a r e a  o f  c l a s s i c a l  c o n d i t i o n i n g ,  s t i m u l u s  
c o n t r o l  by b o t h  e l e m e n t s  o f  t h e  compound s t i m u l u s  commonly 
o c c u r s .  B aker  (19 6 8 )  c i t e s  l i u s s i a n  s t u d i e s  w h ich  s u g g e s t  
t h a t  compound s t i m u l u s  c o n t r o l - i s  most  f r e q u e n t l y  o b s e r v e d .  
Y.’hen compound and  com ponents  t e s t s  v/ere u s e d ,  c o n t r o l  by 
s e p a r a t e  e l e m e n t s  was u s u a l l y  fo u n d  t o  be w eaker  t h a n  
c o n t r o l  by t h e  compounded e l e m e n t s .
T here  i s  an  i n d i c a t i o n  t h a t  p r o c e d u r a l  d i f f e r e n c e s  
b e tw ee p  t h e  p r e v i o u s l y  c i t e d  s t u d i e s  may a c c o u n t  f o r  t h e  , 
d i s c r e p a n c i e s  i n  t h e  r e s u l t s .  S p e c i f i c a l l y ,  t h e r e  may be 
r e a s o n  to  b e l i e v e  t h a t  t h e  t o t a l  number o f  h o u r s  i n v e s t e d  ,■
i n  t h e  t r a i n i n g  p h a s e  i t s e l f ,  c o u l d ,  p e r h a p s ,  be t h e  
c r u c i a l  f a c t o r .  L e n g t h " o f  t r a i n i n g  i n f l u e n c e s  c o n t r o l  by 
l i n e - t i l t  a s  e v i d e n c e d  b y  .H e a r s t  and Koresko  ( 1 9 6 8 ) ,  Born
i
and Snow (1 9 7 0 )  and H i r o t a  ( 1 9 7 4 ) .  L e n g t h  o f  t r a i n i n g
\
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a l s o  i n f l u e n c e s  t h e  r e s u l t s  o b t a i n e d  d u r i n g  com ponents  
t e s t i n g  a s  e v id e n c e d  by t h e  d i s c r e p a n t  r e s u l t s  o b t a i n e d  
by R e y n o ld s  ( 1 9 6 1 ) ,  Johnson- and Cumming ( 1 9 6 8 ) ,  3 o r n  and 
biiov; C^L&l#) and F a r t h i n g  and H e a r s t  ( 1 9 7 0 ) ,  .An a n a l y s i s  
o f  t h e  r e l e v a n t  s t u d i e s  w i t h  r e s p e c t  t o  t h e  t o t a l  number 
o f  h o u r s  d e v o te d  to  d i s c r i m i n a t i o n  t r a i n i n g  may f a c i l i t a t e  
c o m p a r i s o n s .
C l o s e r  e x a m i n a t i o n  o f  t h e  R e y n o ld s  (1 9 61 )  s t u d y
r e v e a l s  t h a t  t h e  b i r d s  were  e x p o s e d  t o  s i x  d a i l y  s e s s i o n s
o f  d i s c r i m i n a t i o n  t r a i n i n g .  Each  o f  t h e s e  s e s s i o n s  v-ajs
t h r e e  h o u r s  i n  d u r a t i o n .  B o th  t h e  p o s i t i v e  and t h e
n e g a t i v e  s t i m u l i  a p p e a r e d  50 t i m e s  e a c h  a n d . e a c h
p r e s e n t a t i o n  v/as t h r e e  m i n u t e s  i n  d u r a t i o n .  I n  t o t a l ,  18
*
h o u r s  were  d e v o t e d  t o  d i s c r i m i n a t i o n  t r a i n i n g .  On t h e
o t h e r  h a n d ,  J o h n s o n  and Cumming (1 9 6 8 )  t r a i n e d  t h e i r  b i r d s
f o r  o n l y  f i v e  o n e - h o u r  s e s s i o n s  ( f i v e  h o u r s  t o t a l ) .
Eckerman ( 1 9 6 7 )  a d m i n i s t e r e d  25 h o u r s  % f  i n i t i a l  t r a i n i n g
t o  t h e  . s e p a r a t e  com ponents  f o l l o w e d  by 10 h o u r s  o f  t r a i n i n
i n  t h e  compound d i s c r i m i n a t i o n . •
B o rn -a n d  Snow (1 9 7 0 )  g a ve  t h e i r ,  b i r d s  12 s e s s i o n s  o f
d i s c r i m i n a t i o n  t r a i n i n g .  E a c h  s e s s i o n  was 80 m i n u t e s  i n
d u r a t i o n .  B o th  t h e  S+ and t h e  S— were  p r e s e n t e d  20 t im e s
each  and e a c h  s t i m u l u s  p r e s e n t a t i o n  7/as o f  a  t7 /o -m in u te
d u r a t i o n .  ri h i s  p r o c e d u r e  r e s u l t e d  i n  a t o t a l  o f  16 h o u r s
'  *
, o f  t r a i n i n g .
\ /
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F a r t h i n g  and Hear  a f t ;  (1970)  Group 1 showed s t r o n g e r  
c o n t r o l  by w a v e l e n g t h ,  b u t  t h e  b i r d s  i n  t h i s  g ro u p  r e c e i v e d  
o n ly  2 . 5  h o u r s  o f  d i s c r i m i n a t i o n  t r a i n i n g .  A l th o u g h  
F a r t h i n g  a nd  H e a r s t  gave  t h e  b i r d s  i n  Groups 2 and 3 
p r e l i m i n a r y  s i n g l e - c u e  t r a i n i n g  t o  e i t h e r  c o l o u r  o r  
t i l t ,  w or thy ,  o f . n o t e  i s  t h e  f a c t  t h a t  t h i s  p r i o r  t r a i n i n g  
p r o d u c e d  no b l o c k i n g  e f f e c t s .  F o l l o w i n g  5 h o u r s  o f  s i n g l e ­
cue. t r a i n i n g  and  2 .5 < h o u r s  o f  compound-cue^ t r a i n i n g  ( 7 . 5  
h o u r s  t o t a l )  op p o se d  c u e s  t e s t s  i n d i c a t e d  t h a t  t h e  b i r d s  
i n  Groups 2 and  3 seemed t o  l e a r n  so m e th in g  a b o u t  b o t h  
cue s .
I n  o r d e r  4 o  make d i r e c t  c o m p a r i s o n s  o f ' t h e  r e l e v a n t
%
f e a t u r e s  o f  t h e  p r e v i o u s l y  c i t e d  s t u d i e s ,  a n  e x a m i n a t i o n .
o f  Tab>e 1 i s  recommended.  I n f o r m a t i o n  r e g a r d i n g  t h e  
number o f  h o u r s  i n v e s t e d  i n  d i s c r i m i n a t i o n  d r a i n i n g  and
r
t h e  r e s u l t a n t  t y p e  o f  c o n t r o l ,  u n i - d i m e n s i o n a l  ( s i n g l e -
4.
cu e)  o r  m u l t i - d i m e n s i o n a l  ( c o m p o u n d -c u e ) ,  i s  sum m ar ized .
The f a c t  t h a t  s t r o n g e r  c o n t r o l  by a  s i n g l e  d im e n s io n  
h a s  b e e n  r e v e a l e d  i n  s t u d i e s  e m p lo y in g  2 . 5 -t o  10 h o u r s  a s .
w e l l  a s  18 h o u r s  o f  d i s c r i m i n a t i o n  t r a i n i n g  seems t o  im p ly
*• ■
t h a t  a  minimum amount o f  t r a i n i n g  and t r a i n i n g  beyond  a  
c e r t a i n  maximum may be r e s p o n s i b l e  f o r  e v id e n c e  o f  t h i s  
ty p e  o f  c o n t r o l .  On t h e  o t h e r  h a n d ,  compounding,  o r  t h e  
u se  o f  b o t h  a s p e c t s  o f  t h e  s t i m u l u s  i n  c o n j u n c t i o n  v r i th  one 
a n o t h e r  o c c u r r e d  when 16 h o u r s  o f  t r a i n i n g  was g i v e n  t o  t h e
• \
\  ■
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TABLE 1
A Summary o f  t h e  V a r i a t i o n s  i n  t h e  L e n g t h  o f  D i s c r i m i n a t i o n  
T r a i n i n g  and  t h e  R e s u l t a n t  Type o f  S t i m u lu s  -C o n t ro l  
f o t  t h e  R e l e v a n t  S t u d i e s  «
A u th o r s
\ H ourso f
T r a i n i n g  
P r e l i m .  D in e .
Type.
• o f  
C o n t r o l
F a r t h i n g and Hear*$x. (1970) 2 . 5 u n i -  f  
d i m e n s i o n a l
Jo h nso n  and Gumming -(1968) 5 .0 u n i -
d i n e n s l o n a l
Lcherman (19 6 7 )* 2 5 .0 10 .0 u n i -d i m e n s i o n a l
R e y n o ld s (1 9 6 1 ) 1 8 .0 . u n i -
d i m e n s i o n a l
F a r t h i n g and h e a r s t  (1970) 5 .0  ' 2 .5 " m u l t i ­
d i m e n s i o n a l
Born  and Snow (19 7 0 )
X ' . . .
1 6 -; 0. ’ • m u l t i -  
• d i m e n s i o n a l
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/s u b j e c t s  CfSorn and Snow, 1970)*' S t r o n g e r  c o n t r o l  by  t h e
compound s t i m u l u s  a s  t r a i n i n g  . p r o g r e s s e s  i s - i n  k e e p in g
w i t h  t h e  R u s s i a n . l i t e r a t u r e .  . R a z r a n  ( 1 9 6 5 ) c i t e d  a  s t u d y
by P l a t o n o v  (19 1 2 )  u t i l i z i n g  c l a s s i c a l  c o n d i t i o n i n g
p r o c e d u r e s .  J P l a t o n o v  found  t h a t  a s  t r a i n i n g  p r o g r e s s e d ,
r e s p o n d i n g  g r a d u a l l y  becejiie d o m in a te d  tfr t h e  ^compound'
* ' • 
s t i m u l u s .  I h  o r d e r  t o  a s s e s s  c o n t r o l  /by compounds and
c o m p o n e n ts _ in  p igeons -  f o l l o w i n g  ’a* v i s u a l  d i s c r i m i n a t i o n ,
a d e q u a t e  t e s t i n g  p r o c e d u r e s  m ust  be u t i l i s e d * . A s im p le
com ponen ts  t e s t  d e t e c t e d  c o n t r o l  by t h e  compound f o l l o w i n g
16 hour^r; o f  g r a i n i n g .  However,  v/hen a  more s e n s i t i v e  t e s t
■!r
, %i s  a d m i n i s t e r e d ,  - f a r t h i n g '  and H e a r s t ,  1 9 7 0 ) ,  s t i m u l u s  
' c o n t r o l  by a  s e c o n d  d im e n s i o n  may be o b s e r v e d  f o l l o w i n g
* ,2 .5  , h o u r s ‘o f  t r a i n i n g .  ‘ P o s s i b l y ,  f o l l o w i n g  16 h o u r s  o f
. /  - t r a i n i n g ,  s t i m u l u s  c o n t r o l  by b o t h  e l e m e n t s  may be 
( s u f f i c i e n t l y  de v e loped ,  t o  be* d e t e c t e d  by a s im p le  com ponen ts  ?
' . t e s t  w h i l e  a  more S e n s i t i v e  t e s t  i s  r e q u i r e d  t o  d e m o n s t r a t e
t
„ compound c o n t r o l  f o l l o w i n g  2 . 5  h o u r s  o f  t r a i n i n g .  T h e r e f o r e ,
, a  d i r e c t  i n v e s t i g a t i o n  o f  t h e  e f f e c t s  o f  t h e  am ount  o f
d i s c r i m i n a t i o n  t r a i n i n g  and t y p e  o f  . t e s t i n g  p r o c e d u r e s  may 
, p r o v i d e  some i n s i g h t  i n t o  t h e  c o n d i t i o n s  undeTb w hich  c o n t r o l
by one o r  b o t h  a s p e c t s  o f  a  compound s t i m u l u s  d i s o l a y  may be
-V ‘
o b s e r v e d .
r
P u r p o s e  o f  t h e  P r e s e n t  I n v e s t i g a t i o n
V*. •
The. p r e s e n t  s t u d y  was,  t h e r e f o r e ,  d e s i g n e d  t o  i n v e s t i g a t e
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t h e  e f f e c t s  o f  t h e  a m o u n t -o f  d i s c r i m i n a t i o n  t r a i n i n g ' upon  
s t i m u l u s  c o n t r o l  i n ' - s \  compound s t i m u l u s  d i s c r i m i n a t i o n .
An i n v e s t i g a t i o n  i n t o  t h e . s e n s i t i v i t y  o f  two t y r e s  o f
4
•'<' t e s t i n g  p r o c e d u r e s  was a l s o  c o n d u c t e d .  The s t i m u l i
»
4  employed by ‘J o h n s o n  and Cumming (1968^. were u s e d .
? o l l o w i n g f5, 16 and 20 h o u r s  o f  d i s c r i m i n a t i o n  t r a i n i n g '
f o r  e a c h  o f  G’f o u p s  1, 2 and  3 r e s p e c t i v e l y ,  components
• t e s t s  a n d ' g e n e r a l i z a t i o n  t e s t s  v/ere u s e d t o  a s s e s s  s t i m u l u s
c o n t r o l  o f  t h e  compound s t i m u l u s  and i t s  e l e m e n t s .  The 
«%.
co m p on en ts  t e s t s  c o n s i s t e d  o f  s e p a r a t e  p r e s e n t a t i o n s  o f  a  
r e d  s u r r o u n d ,  a  g r e g n  s u r r o u n d ,  a  v e r t i c a l  w h i t e  l i n e  and a 
h o r i z o n t a l  w h i t e  l i n e  e a c h  p r o j e c t e d  ontq» an  a c h r o m a t i c  
s u r r o u n d .  The p o s i t i v e  and  t h e  n e g a t i v e  s t i m u l i  p r e s e n t e d  
d u r i n g  t h e  t r a i n i n g  ph a se  v/ere a l s o  i n c l u d e d  i n  t h e  t e s t  
p h a s e  a s  c o n t r o l  s t i m u l i ' .  The p r o p o r t i o n  o f  t h e  r e s p o n s e s '  
e m i t t e d  t o  e a c h  e le m e n t  r e l a t i v e  t o  t h e  r e s p o n s e s  e m i t t e d  
t o  t h e  p o s i t i v e  compound v/ere compared f o r  e a c h  group* 
G e n e r a l i z a t i o n  t e s t i n g  su c c e e d e d  components  t e s t i n g .  
G e n e r a l i z a t i o n  t e s t i n g  was a l o n g  t h e  a n g u l a r i t y  d im e n s io n  
w i t h  s t i m u l i  0° ( v e r t i c a l ) ,  2 2 .5 °  and 45° t o  t h e  l e f t  o r  
r i g h t  o f  v e r t i c a l .  *
f
On t h e  b a s i s  o f  t h e  e v i d e n c e  c o n t a i n e d  i n  t h e  
p r e v i o u s l y  c i t e d  l i t e r a t u r e ,  i t  v/as h y p o t h e s i s e d  t h a t :
• ( 1 . )  The s u b j e c t s  r e c e i v i n g  5 h o u r s  o f  d i s c r i m i n a t i o n  
t r a i n i n g  (Group 1 ) would show some e v i d e n c e  o f  l i n e - t i l t
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c o n t r o l ,  how ever ,  c o n t r o l  by w a v e le n g th  would be s t r o n g e r *
v
( 2 . )  Components t e n t  wriul'l i n d i c a t e  compound s t i n u l n :  
c o n t r o l '  o f  r e s p o n d i n g  f o r  t h e / b i r d s  i n  Group 2 s :~ te r  16 
h o u r s  o f  d i s c r i m i n a t i o n  t r a i n i n g .  |
( 3 . )  Componentn t e s t  would show sOT>a_jeyAhnnoe o f  
* >
s i n g l e - c u e  c o n t r o l  f o h  t h e  b i r d s  i n  Group 3 (20  h o u r s  o f  
t r a i n i n g ) .
( 4 . )  G e n e r a l i z a t i o n  t e s t s  s h o u ld  p rove  t o  be s e n s i t i v e  
t o  l i n e - t i l t  c o n t r o l  i n  Group 1. C o n s e q u e n t ly  a l l  g r a d i e n t s  
s h o u l d  be s l o p e d .
. ‘ ( 5 ^ T ^ G r o u p ^ 2  s h o u ld  p ro d u c e  t h e  s h a r p e s t  g r a d i e n t s .
V
f
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i u  D j  6  C t S  i
 >
The. s u b j e c t s  were 24 n a i v e  a d u l t  male  W hite  C a rn ea u x  *
'4
p i g e o n s ,  one t o  two y e a r s  o f  a g e .  They v/ere r e d u c e d  to '  
a p p r o x i m a t e l y  80$  (*  10 g . )  o f ' t ± L e 4 ^ f r e e - f e e d i n g  body 
w e i g h t s  t h r o u g h  f o o d - d e p r i v a t i o n  and  m a i n t a i n e d  a t  t h i s
o
l e v e l  t h r o u g h o u t  t h e  d u r a t i o n  o f  t h e  e x p e r i m e n t a l  p e r i o d . "  
Yiater was a v a i l a b l e  i n  t h e  s u b j e c t s ’ home c a g e s  a t  a l l
j *
t i m e s .
A pparatus
Iw o e le H ig h  V a l l e y  o n e - k e y  p i g e o n  cham bers  v/ere u s e d .
The p a n e l  i n  e a c h  chamber c o n t a i n e d  a  1 - i n c h  d i a m e t e r  key 
l o c a t e d  8 . 5 0  i n c h e s  above t h e  f l o o r ;  A 2 - i n c h  s q u a r e  
f ee .d e r  o p e n in g  whs p o s i t i o n e d  5 . 0  i n c h e s  be low t h e  k e y .
The s t i m u l i  w ere  p r o j e c t e d  o n t o  t h e  r e v e r s e  s i d e  o f  t h e  
t r a n s l u c e n t  r e s p o n s e  k ey  by G r a s o n - S t a d l e r  I n - L i n e  D i g i t a l  
D i s p l a y  U n i t s .  The s t i m u l i  were  e i t h e r  a  v e r t i c a l  v /h i te  
l i n e  o r  a  h o r i z o n t a l  w h i t e  l i n e  3/1 6 t h  o f  a n  i n c h  v/ide 
p r o j e c t e d  o n to  an  i l l u m i n a t e d  b a c k g r o u n d .  C o lo u r  v/as added 
t o  t h e  b a c k g ro u n d  by a u t o m a t i c a l l y  s w i t c h i n g  on l i g h t s  
b e h in d  a r e d  o r  g r e e n  G r a s o n - S t a d l e r  f i l t e r .  The l i n e s  v-ere 
• p r o j e c t e d  a t  f i v e  d i f f e r e n t  a n g u l a r  o r i e n t a t i o n s  r a n g i n g
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from 45° c o u n te r  c lo c k w is e  t c  45° c lo c k w is e  from v e r t i c a l
r
(0° ) i n  22./5*1 s t e p s .  C o lo u r  and l i n e  c o u ld  a l s o  be
p r e s e n t e d ^ / s e p a r a t e l y  w i t h  t h e  l i n e s  a p p e a r i n g  on an
a c h r o m a t i c  ( b l a c k )  s u r r o u n d ,  W hite  n o i s e  was p r e s e n t e d  
> • . •
c o n t i n u o u s l y  d u r i n g  t h e  /§3isperimental s e s s i o n s * v i a  a  
s p e a k e r  i n  e a c h  e x p e r i m e n t a l  cham ber .  D u r i n g  3 second • 
r e i n f o r c e m e n t  p e r i o d s ,  feh e ^ fee d e r  l i g h t  r e p l a c e d  t h e  
h o u s e l i g h t .  A s y s t e n r  o f  r e l a y s ,  t i m e r s  and s t e p p e r s ,  
l o c a t e d  i n  a n  a d j a c e n t  room, programmed t h e  e x p e r i m e n t a l  
s e s s i o n s  and a l l  r e s p o n s e s , w e r e  a u t o m a t i c a l l y  r e c o r d e d  on 
d i g i t a l  c o u n te r /^ .
P r o c e d u r e
P r e l i m i n a r y  t r a i n i n g . On Day 1, a l l  b i r d s  r e c e i v e d  
m agaa ine  and k e y -p e ck ,  t r a i n i n g  by s u c c e s s i v e  a p p r o x i m a t i o n s .  
F o r  e a c h  s u b j e c t ,  f i f t y  c o n t i n u o u s l y  r e i n f o r c e d  r e s p o n s e s  
v/ere a l l o w e d  t'o 3+ on e a c h  o f  Days-1  and 2,  f o r  a  t o t a l  o f  
lo t i  c o n t i n u o u s l y  r e i n f o r c e d  r e s p o n s e s .  D u r in g  t h i s  t r a i n i n g ,  
a  v e r t i c a l  w h i t e  l i n e  on a g r e e n / b a c k g r o u n d  was p r e s e n t  
' c o n t i n u o u s l y  o n  t h e  key  f o r ,  a l l - g r o u p s  e x c e p t  d u r i n g  
r e i n f o r c e m e n t .
D i s c r i m i n a t i o n  t r a i n i n g . On Day 3 ,  a l l  . s u b j e c t s  v/ere 
g r a d u a l l y  s h i f t e d  t o  a  v a r i a b l e  i n t e r v a l  r e i n f o r c e m e n t  
s c h e d u l e  w i t h  a  mean i n t e r v a l  'Of 30 s e c o n d s  (YI J>h s econd 's ) ,
a n a  r e c e i v e d  a  t o t a l  o f  50 r e i n f o r c e m e n t s . '  At t h e  end o f
ii
' ‘ ' ' /
/
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Buy 5, a l l  b i rd s -  wore a s  e d d ie d  t o  'one o f  t h r e e  matched 
g r o u p s  or. the  b a s i c  o f  t h e i r  r e s p o n s e  r a t e s  t o  £3+ d u r i n g  
day ;> o f  " . r a i n i n g .  . T h i s , p r o c e d u r e  e n s u r e d  t h a t  s u b j e c t s  
w i t h  b o t h  h i g h  and lq ‘w r e s p o n s e  r a t e s  v/ere e q u a l l y  
d i s t r i b u t e d  w i t h i n  t h e  s e p a r a t e  g r o u p s .  On Day 4, a l l  
s u b j e c t s  were s h i f t e d  t o  a “m u l t i p l e  VI 50 se c o n d  e x t i n c t i o n  
s c h e d u l e  and m a i n t a i n e d  on t h i s  s c h e d u l e  f o r  t h e  r e m a in i n g  
d a y s  o f  t r a i n i n g .  . Each  d a i l y  s e s s i o n  c o n s i s t e d  o f  t h i r t y  
6 0 - s e c o n d  p r e s e n t a t i o n s  o f  t h e  r e i n f o r c e d  component  (3+) 
a l t e r n a t e d  w i t h  t h i r t y  6 0 - s e c o n d  p r e s e n t a t i o n s  o f  t h e  non- '  
r e i n f o r c e d  component. ( S - )  i n  a n  ABBA 3AAB s e q u e n c e .  Two . 
r e i n f o r c e m e n t  p e r i o d s  v/ere s c h e d u l e d  f o r  e a c h  6 0 -se co n d  
p r e s e n t a t i o n  o f  S+. S c h e d u l i n g  r e i n f o r c e m e n t  p e r i o d s  i n  
t h i s  manner  e n s u r e d  t h a t  t h e  b i r d s  would e x p e r i e n c e  
r e i n f o r c e m e n t  i n  t h e  p r e s e n c e  o f  3+ even  i f  k e y - p e c k i n g  
b e h a v i o u r  was n o t  c o n t i n u o u s  o r  e x c e s s i v e  d u r i n g  an S-f- 
p r e s e n t a t i c n .  N17hten a  r e i n f o r c e m e n t  was programmed, t 'he S+ 
would r e m a i n  o n  t h e  key  u n t i l  a  r e s p o n s e  was i n i t i a t e d  by 
t h e  s u b j e c t .  One k e y - p e c k  r e s p o n s e  was a d e q u a t e  t o  p ro d u c e  
r e i n f o r c e m e n t .
f o r  a l l  g r o u p s ,  S+ was a  v e r t i c a l  w h i t e  l i n e  on a  
g r e e n  s u r r o u n d  w h i l e  3 -  was a  h o r i z o n t a l  w h i t e  l i n e  on a 
r e d  s u r r o u n d .  Group 1 r e c e i v e d  5 h o u r s  o f  d i s c r i m i n a t i o n  
t r a i n i n g  w i t h  t h e s e  s t i m u l i  while-  Groups 2 and  5 r e c e i v e d '  
16 and 20 h o u r s  o f  d i s c r i m i n a t i o n  t r a i n i n g  r e s p e c t i v e l y .
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Components t e s t i n g .  F o l l o w i n g  d i s c r i m i n a t i o n  
t r a i n i n g ,  a l l  s u b j e c t s  r e c e i v e d  two s e s s i o n s  o f  
com ponents  t e s t i n g .  A warm-up s e s s i o n  p r e c e d e d  e a c h  
t e s t  s e s s i o n .  The warm-up c p n s i s t e d  o f  s i x  a l t e r n a t i o n s  
o f  S+ and  S - , ~ e a c h  p r e s e n t a t i o n  b e i n g  60 s e c o n d s  i n  
d u r a t i o n .  Two r e i n f o r c e m e n t s  v/ere a v a i l a b l e  d u r i n g  eac h  
£>+ p r e s e n t a t i o n .  The t e s t  s t i m u l i  c o n s i s t e d  o f  e a c h  
component o f  t h e  t r a i n i n g  s t i m u l i  ( r e d  s u r r o u n d ,  g r e e n  
s u r r o u n d ,  v e r t i c a l  w h i t e  l i n e  and  h o r i z o n t a l  w h i t e  l i n e  
p r o j e c t e d  o n t o  an  a c h r o m a t i c  s u r r o u n d )  a s  w e l l  a s  e a c h  o f  
t h e  o r i g i n a l  compound t r a i n i n g  s t i m u l i .  Each  6 0 - second  
s t i m u l u s  a p p e a r e d  8 t i m e s  d u r i n g  e a c h  d a y  o f  t e s t i n g . .
The p r e s e n t a t i o n  o f  t e s t  s t i m u l i  was r a n d o m iz e d  w i t h  t h e  
r e s t r i c t i o n  t h a t  t h e  p o s i t i v e  s t i m u l u s  ( v e r t i c a l  w h i t e  
l i n e  on a  g r e e n  s u r r o u n d )  would  n e v e r  a p p e a r  f i r s t  d u r i n g  
t h e  t e s t  d a y s .  T e s t i n g  was c o n d u c t e d  u n d e r  e x t i n c t i o n  
c o n d i t i o n s .
G e n e r a l i z a t i o n  t e s t i n g . F o l l o w i n g  com ponen ts  
t e s t i n g ,  a l l  s u b j e c t s  r e c e i v e d  two s e s s i o n s  o f ' ’ 
g e n e r a l i z a t i o n  t e s t i n g .  The warm-up s e s s i o n  was '  
i d e n t i c a l  t o  t h a t  w h ich  p r e c e d e d  t h e  components  t e s t .
The t e s t  s t i m u l i  c o n s i s t e d  o f  f i v e  l i n e  o r i e n t a t i o n s :  
v e r t i c a l  ( 0 ° )  and 2 2 . 5 °  and  4 5 °  t o  t h e  l e f t  o r  r i g h t  o f  
v e r t i c a l  ( t h e  o r i g i n a l  t r a i n i n g  s t i m u l u s ) .  E ach  
s t i m u l u s  a p p e a r e d  10 t i m e s  e a c h  f o r  a  d u r a t i o n  o f  45




s e c o n d s ,  ‘i h e  v e r t i c a l  l i n e  n e v e r  A p p e a r e d  f i r s t  d u r i n g  
»t h e  t e s t  d a y s ,  and t h e  s t i m u l i  were  p r e s e n t e d  i n  an
f
i n c o m p l e t e  c o u n t e r b a l a n c e d  o r d e r .  G e n e r a l i z a t i o n  . 
t e s t i n g  was a l s o  c a r r i e d '  o u t  u n d e r  e x t i n c t i o n  c o n d i t i o n s .
I
. e>
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* R e s u l t s
D i s c r i m i n a t i o n  T r a i n i n g
A l l  b i r d s  a c q u i r e d  t h e  d i s c r i m i n a t i o n ' *  Append ix  B
c o n t a i n s  t h e  a c q u i s i t i o n  d a t a  f o r  a l l  t h r e e  g r o u p s  d u r i n g
t h e  e n t i r e  c o u r s e  o f  t r a i n i n g .  A g r a p h i c  r e p r e s e n t a t i o n
o f  mean r e s p o n s e  r a t e s  t o  S+ and S -  a c r o s s  a l l  t r a i n i n g
s e s s i o n s  f o r  e a c h  g r o u p  i s  d e p i c t e d  i n  F i g u r e  1.
D i s c r i m i n a t i o n  r a t i o s  ( t o t a l  p eck3  t o  S+ d i v i d e d  by t o t a l
p e c k s  t o  S+ and  S - )  were  c a l c u l a t e d  f o r  e a c h  b i r d  f o r  t h e
l a s t  day o f  d i s c r i m i n a t i o n  t r a i n i n g .  A l l  b i r d s  p ro d u c e d
d i s c r i m i n a t i o n  r a t i o s  r a n g i n g  f rom  *97 t o  1 .0 0  ( p e r f e c t
d i s c r i m i n a t i o n )  e x c e p t  f o r  b i r d  2061 ( . 5 9 ) *  B i r d  2061
^ ‘from  Group 1 i n i t i a l l y  r e s p o n d e d  m in i m a l l y  t o  ’S -  b u t  t h e
. r e s p o n s e  r a t e  i n c r e a s e d  a c r o s s  t r a i n i n g  s e s s i o n s .  However,
t h e  o v e r a l l  mean r a t i o  f o r  Group 1 ( . 9 4 )  was r e l a t i v e l y
u n a f f e c t e d  by t h e  pe r fo m a n ce  o f  t h i s  b i r d .  Groups 2 and
3 b o t h  p r o d u c e d  mean r a t i o  v a l u e s  o f  . 9 9 .  T h i s  d a t a
s u g g e s t s  t h a t  t h e  b i r d s  a c q u i r e d  t h e  d i s c r i m i n a t i o n  w i t h
*
r e l a t i v e l y  e q u a l  f a c i l i t y *
Components T e s t
The o r d e r  o f  p r e s e n t a t i o n  o f  t h e  s i x  t e s t  s t i m u l i  i s  
p r e s e n t e d  i n  A p p e n d ix  C. A p pend ix  D c o n t a i n s  t h e  mean
- 22 -
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
t o t a l  r e s p o n s e s  t o  e a c h  t e s t  s t i m u l u s  f o r  a l l  t h r e e  
g r o u p s ,  on Day 1 o f  t a s t i n g  and Appendix ' E c o n t a i n s  t h e  
r e a n  t o t a l  r e s p o n s e s  f o r  t h e  t h r e e  g r o u p s  f o r  Day 2 o f  
t e s t i n g ,  The means f o r  Day 1 o f  t e s t i n g  a r e  a l s o  
r e p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  2 .  '
A. t ’.vo-f a c t o r  a n a l y s i s  o f  v a r i a n c e  w i t h  r e p e a t e d  
m e a s u r e s  was p e r f o r m e d  on t h e  t o t a l  number o f  r e s p o n s e s  
o f  a l l  t h r e e  g r o u p s  t o  a l l  com ponen ts  t e s t  s t i m u l i  on 
Day 1 o f  t e s t i n g .  The r e s u l t s  o f  t h i s  a n a l y s i s  a r e  
p r e s e n t e d  i n  T a b l e  2 .  No t r e a t m e n t  e f f e c t  o f  Groups (A)
> o c c u r r e d . '  However,  a  s i g n i f i c a n t  S t i m u l i  (B) e f f e c t .  
(F = 1 0 0 .2 2 ,  d f = 5 / l 0 5 »  p < . 0 1 )  o c c u r r e d  i n d i c a t i n g  a  
d i f f e r e n c e  i n  r e s p o n d i n g  b e tw e e n  s t i m u l i .  A  s i g n i f i c a n t  
C-roups. :c S t i m u l i  (A x  B) i n t e r a c t i o n  e f f e c t  ( ? = 2 . 2 1 ,  
d f = 1 0 / 1 0 5 ,  p < . 0 5 )  i n d i c a t e d  t h a t  g ro u p  d i f f e r e n c e s  d i d  
o c c u r  i n  r e s p o n d i n g  t o  some o f  t h e  s t i m u l i .  I n s p e c t i o n  
o f  F i g u r e  2 would  s u g g e s t  t h a t  t h e  m ain  d i f f e r e n c e s  
bexween t h e  g r o u p s  was a  r e s u l t  o f  d i f f e r e n c e s  i n  r e s p o n s e s  
t o  b o t h  t h e  g r e e n ■s t i m u l u s  and  S+. To exam ine  g r o u p  
d i f f e r e n c e s ^ i n  r e s p o n d i n g  t o  t h e  g r e e n  s t i m u l u s ,  a  o n e ­
way a n a l y s i s  o f  v a r i a n c e  was p e r f o r m e d  on  t o t a l  r e s p o n s e s  
o f , t h e  t h r e e  g r o u p s  t o  t h e  g r e e n  s t i m u l u s  o n l y .  A 
s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  g r o u p s  was i n d i c a t e d  (F=24.61  
d f = 2 / 2 1 ,  p < . 0 1 ) .  The r e s u l t s  o f  a  !Iewman-Keul^s\comparison 
o f  g ro u p  means a r e  shown, i n  T a b le  4 .  The Newnan-ICeula t e s t
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i n d i c a t e d  s i g n i f i c a n t  d i f f e r e n c e s  b e tw ee n  Groups 1 and 2 ,
1 and 3 and Groups 2 and 3* When t h e s e  r e s u l t s  a r e  
compared t o  t h e  g r a p h i c  d a t a  c o n t a i n e d  i n  F i g u r e  2 ,  t h e  
Hewman-ICeuls t e s t  i n d i c a t e s  t h a t  Group 3 e m i t t e d  
s i g n i f i c a n t l y  more r e s p o n s e s  t o  t h e  g r e e n  s t i m u l u s  t h a n  
e i t h e r  Groups  1 o r  2 .  Group 2 a l s o  r e s p o n d e d  s i g n i f i c a n t l y  
more t o  g r e e n  t h a n  d i d  Group 1* Thus ,  an  i n c r e a s e  i n  t h e  
number o f  r e s p o n s e s  t o  c o l o u r  a s  a  c o n se q u e n c e  o f  an  
i n c r e a s e ;  i n  t h e  number o f  h o u r s  o f  t r a i n i n g  i s  su g g e s t e d *
To t e s t  t h e  h y p o t h e s i s  t h a t  Group 2 ,  t r a i n e d  f o r  1.6 
h o u r s ,  would show g r e a t e r  corapouhd-cue c o n t r o l ;  a  one­
way a n a l y s i s  o f  v a r i a n c e  was p e r f o r m e d  on t o t a l  r e spo n ses*
m
o f  e a c h  g ro u p  t o  S+ ( t h e  o r i g i n a l  compound t r a i n i n g  s t i m u l u s . )  
The r e s u l t s  o f  t h i s  a n a l y s i s  a r e  shown i n  T a b le  5 .  No 
s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  g r o u p s  were o b t a i n e d .
A n a l y s i s  o f  v a r i a n c e  on t o t a l  r e s p o n s e s  t o  e a c h  s t i m u l u s  
f o r  a l l  g r o u p s  on  Day 2 o f  t e s t i n g  p r o v i d e d  no s i g n i f i c a n t
• t 4..
Groups x  S t i m u l i  (A x  B) i n t e r a c t i o n  e f f e c t s .  T h e r e f o r e ,  
no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  g r o u p s  e x i s t e d  on Day 2 
o f  t e s t i n g .  The means f o r  Day 2 o f  t e s t i n g  a r e  p r e s e n t e d  
i n  F i g u r e  3*
I n  o r d e r  t o  r e d u c e  t h e  e f f e c t s  o f  i n d i v i d u a l  v a r i a b i l i t y ,  
r e l a t i v e  r e s p o n s e  m e a s u r e s  w ere  . t a b u l a t e d .  T h i s  was 
a c c o m p l i s h e d  by c a l c u l a t i n g  r e s p o n s e  r a t i o s  ( t o t a l  r e s p o n s e s  































Fig.-1. Mean number of responses per minute to S+ 
and S- during discrimination training.

































S+ G V S -  
TEST STIMULI
R H
Pig. 2. Mean number of responses to each test 
stimulus for the three training groups 
for the first day of components 
testing. *
\
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S +  G V S -  
TEST STIMULI
H
Pig* 3* Mean number o f . responses, to each t e s t  
s t imulus f o r . t h e  th r e e  t r a i n in g  groups 
far the  second day o f  components 
t e s t i n g .
i






































J Z U = L
S+ G V S -  
TEST STIMULI
H
Pig* 4 .  Mean p e r c e n t  o f  t o t a l  r e s p o n s e s  t o  a l l  
t e s t  s t i m u l i  f o r  t h e  t h r e e  t r a i n i n g  * 
g r o u p s  on t h e  f i r s t  day o f  components  
t e s t i n g *







































S +  G V S -  
TEST STIMULI
H
P i g .  5 .  Mean p e r c e n t  o f  t o t a l  r e s p o n s e s  t o  a l l  
t e s t  s t i m u l i  f o r  t h e  t h r e e  t r a i n i n g  
g r o u p s  on  t h e  seco nd  day o f  components  
t e s t i n g .
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S +  G V S -  
TEST STIMULI
H
Pig. .6. Mean percent of responses to each test
stimulus relative to total S+ responding 
on the first day of components testing.
\  ' . . .







































3  °-O 3a: o e> a:
r s
S +  6 S -  R
TEST -STIMULI
Jig* 7. Mean percent of responses to each test
s t i m u l u s  r e l a t i v e  t o  t o t a l  S+ r e s p o n d i n g  
on t h e  se co n d  day o f  components  t e s t i n g .
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6 0 0
/  ' UJ/  S  20<
*  GROUP I
*  GROUP2 
-■ GR0UP3
4 5 °  2 2 .5 °  0 °  2 2 ,5 °  4 5 '
ANGULARITY
P ig *  8 .  A b s o lu t e  g e n e r a l i z a t i o n  g r a d i e n t s  
f o r  t h e  t h r e e  t r a i n i n g  g r o u p s  f o r  
t h e  f i r s t  day o f  g e n e r a l i z a t i o n  
t e s t i n g .















-A GROUP I 
-• GROUP 2 
«  GROUP 3
45° 22.5? 0° 22.5° 45°
ANGULARITY
P ig *  9* A b s o lu t e  g e n e r a l i z a t i o n  g r a d i e n t s  
f o r  t h e  t h r e e  t r a i n i n g  g r o u p s  f o r  
t h e  second  day o f  g e n e r a l i z a t i o n  
t e s t i n g .



































45° 22.5° 0° 22.5° 45°
ANGULARITY
P i g .  10 .  R e l a t i v e  g e n e r a l i z a t i o n  g r a d i e n t s  
f o r  t h e  t h r e e  t r a i n i n g  g r o u p s  f o r  
t h e  f i r s t  day  o f  g e n e r a l i z a t i o n  
t e s t i n g .



























A  A  GROUP I
GROUP 2 
GROUP 3
45° 22.5° 0° 22.5P 45° 
ANGULARITY
P ig *  11.  R e l a t i v e  g e n e r a l i z a t i o n  g r a d i e n t s  
f o r  t h e  t h r e e  t r a i n i n g  g ro u p s  f o r  
t h e  seco nd  day  o f  g e n e r a l i z a t i o n  
t e s t i n g .
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TABLE 2 . '
a n a l y s i s  o f  V a r i a n c e  o f  T o t a l  Humber o f  R e s p o n s e s  f o r  A l l  T r a i n i n g  
^ Groups t o  A l l  T e s t  S t i m u l i  on Day One o f  Components T e s t i n g
% »
S o u rc e SS d f MS **
Betw een  s u b j e c t s
A (G ro u p s ) 4 3 3 5 4 .5 9 2 ' 2 1 6 6 7 .2 9 2 .7 7
Sub*j .‘w. g r o u p s  
W i t h i n  s u b j e c t s
16 3 7 9 2 .2 9
’ 7
3 9 6 7 3 0 6 .7 2
21 7 7 9 9 .6 3
B ( S t i m u l i ) 5 '793461 .34 1 0 0 . 2 2  **
AJ3 17509 7 .1 5 10 17509.71 2 .2 1  *
B X s u b 3 . v/. g r o u p s 8 3 1 2 4 1 .4 5 . 105 7 9 1 6 .5 8
........- . ■ --f-
* p <  .05
** p < .01
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TABLE 3
A n a l y s i s  o f  V a r ia n c e  o f  T o t a l  Number o f  R e s p o n s e s  f o r  A l l  T r a i n i n g
G roups "o-. t h e  G reen  S t i m u l u s  on  Day One o f  C om ponents  T e s t i n g
Sou rce - SS d f fcs F
Between 5 0 1 8 3 .58 2 2 5091 .79 24 .61  **
W i th in 2 1 4 0 9 .5 0 21 1019 .50
O
T o t a l 7 1 5 9 3 .0 8
■ -  — ,
23
h
* p < .0 5  
** p < r .0 1
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TABLE 4
Lewmah-Xeuls C om par ison  o f  Mean Number o f  R e s p o n s e s  f o r .  
A l l  T r a i n i n g  Groups t o  t h e  G reen  S t i m u l u s  
on  Lay One o f  Components T e s t i n g
Group 1 Group 2 Group 3
Group 1 — 3 . 6 2  * ' 9 .81  **
Group 2 - — 6 .1 9  **
* p < . 0 5  • * ^
** p <  *01
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TABLE ^  .
A n a l y s i s  o f  V a r i a n c e  o f  T o t a l  Number o f  R e s p o n s e s  f o r  A l l  T r a i n i n g  
Groups t o  S+ on Day One o f  Components T e s t i n g
Source SS d f US F
Betw een 168243*60
>
2 8 4 1 2 1 .8 0 2 .0 9
ii i  t h i n - 8 4 1 6 9 6 .4 0 21 4 0 0 3 0 .7 8
T o t a l 1 0099 40 .6 0 23
* P c  *05
** p c  .01
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2 ABLE 6
A n a l y s i s  o f  V a r i a n c e  o f  T o t a l  Number o f  R e s p o n s e s  f o r  A l l  T r a i n i n g
G roups t o  A l l  T e s t  S t i m u l i  o n .D a y  Two o f  C om ponents T e s t i n g
Sou rce SS d f MS 'F
Between s u b j e c t s  
A (G rou p s ) 1 1140 .59 2 5 57 0 .29 1 .0 6
S u b j .  v;» g r o u p s 105960 .89 21 5 2 5 6 .2 5
’A i t h i n ' ' sub .i e c t  s •
B ( S t i m u l i ) 2 7 5 7 5 0 2 .5 6 5 547500 .47 106 .71 '  **
AB . 7 9 9 6 7 .2 5 10 7 9 9 6 .7 2 1 .5 5
B X s u b j .  w. g r o u p ^ 558686 .22 105 5 1 5 0 .5 4 /
* p <  .0 5
** p <  .01
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TABLE 7
A n a l y s i s  o f  V a r ia n c e  o f  P e r c e n t  o f  T o t a l  R e s p o n s e s  f o r  A l l  T r a i n i n g
Groups t o  A l l  T e s t  S t i m u l i  on Lay One o f  Components T e s t i n g
/
S o u rce SS d f • v MS P
•Bet'.veen s u b j e c t s *
A (G ro u p s ) 0 .0 0 0 0 2 0 .0 0 0 0 0 . 1 8
S u b j .  w. g r o u p s 0 .0 0 0 2 21 0 .0 0 0 0
W i t h i n  s u b j e c t s
B ( S t i m u l i ) 124515 .44 5 2 4 9 0 3 .0 8 3 8 3 .3 7  **
•AB ' 2 51 3 .0 5 10 2 3 1 .3 0  . 3 . 5 6  **
B X su b j*  g r o u p s 6820 .62 105 6 4 .9 5
* p ^ :  *05 
** p < r .0 1
A
\ :
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TABLE 8
i - j i a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  T o t a l  R e s p o n s e s  f o r  A l l  T r a i n i n g
G -rou cs  t o  t h e  G r e e n  S t i m u l u s  o n  B a y  O ne o f  C o m p o n e n t s  T e s t i n g
Source SS df MS F
Between 1248.09 2 624.04 3.83 *
within 3413-29 21 162.53 r
Total • 4661.38 23
* p < . 0 5
** p <  .01
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TABLE 9
I le rm an-K euls  C o m p ar ison  o f  klean P e r c e n t  o f  T o t a l  R e s p o n s e s  
f o r  A l l  T r a i n i n g  Groups ’t o  t h e  G reen  Stimulus ' '  
on Bay One o f  Components T e s t i n g
/
Group 1 Group 2 Group 3 s.>
Group 1 — * 65 3 . 6 8  *
Group 2 — - 3 .0 2  *
* p < . 0 5
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TABLE 10
A n a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  T o t a l  R e s p o n s e s  f o r  A l l  T r a i n i n g  
Groups t o  S+ on Bay One o f  Components T e s t i n g
s o u r c e SS ' d f L:S P
rexv/een 1060.91 2 5 30-45 3 .3 3
u i x n i n 5 3 4 0 .7 5 - 21 1 5 9 .0 8
i o x a l 4 4 0 1 .6 4 - 23 ■
■
•\
* p < ^ .0 5  
* *  .01
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TABLE ,11 -
A n a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  R e s p o n s e s  t o  Green
R e l a t i v e  t o  S+ f o r  A l l  T r a i n i n g  Groups
1
on Pay  One o f  Components T e s t i n g
♦
S o u rc e SS d f  KS P
Betw een  
L i t h i n
4 3 0 0 .8 0
11011 .62
2 -2150.40 ’ 4 . 1 0  * 
2 1  5 2 4 .3 6
- *
T ^ t a l 1531 2 .4 2
CM
* p < c .0 5
**  p <  .01





j  . TABID: 12
liev/mati-Keuls C om par ison  o f  Mean P e r c e n t  o f  T o t a l  R e sp o n se s  
t o  Green  R e l a t i v e  t o  S+ fo.r A l l  T r a i n i n g  Groups
on Day One o f  
f
Components T e s t i n g
< Group 1 Group 2 ' Group 3
Group 1 .51 3 . 7 6  *
Group 2 — — ' 5 . 2 5  *
* ' p ^ . 0 5
•'S  ’ \ft
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2 ABLE 13
A n a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  T o t a l  R e s p o n s e s  f o r  'A l l  T r a i n i n g  
4
. Groups t o  A l l  T e s t  S t i m u l i  on  Bay Two o f  Components T e s t i n g
s o u r c e ' SS d f IAS P
Between, s u b . i e c t s
A (G ro u p s ) 0 .0 0 0 0 2 0 .0 0 0 0 0 .0 4
Sub;). w. g r o u p s 0 .0 0 0 3 21• »>. 0 .0 0 0 0
W i t h i n  s u b . i e c t s
B ( S t i m u l i ) 1 7 04 1 3 .7 6  * .5 3 4 0 82 .7 5 219 4 .4 4  **
AB 4 5 5 .5 7 10 4 5 .5 5 2 .9 3  **
B X s u b j .  w. g ro u p s ‘1 6 30 .79 105 15 .5 3
* p<^-.05
*.* p <  .01
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TABLE 1 4
A n a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  T o t a l  R e s p o n s e s  f o r  A l l  T r a i n i n g
Groups t o t h e  G re en  S t i m u l u s
i
on  Day Two o f Components T e s t i n g
Source SS d f KS. F
Between 2 2 1 .4 8 2 1 1 0 .7 4  3 .21
\ v i t h i n 7 2 4 .0 6 21 3 4 .4 7
T o t a l 9 4 5 .5 4 23 s
* p-< .05
** p <  *01
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TABLE 15
A n a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  T o t a l  R e s p o n s e s  f o r  A l l  T r a i n i n g
Groups t o  S+ on  Day Two o f  Components  T e s t i n g  
y ~
Source SS ' d f MS P
B etw een
i
223*52 2 11 1 .7 6 " ^ . 9 8
W i t h i n 7 8 5 .4 2 21 3 7 .4 0 •
T o t a l  " . 1008*94 23
* p C  *05
** p <  .01
r
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TABLE 16
A n a l y s i s  o f  V a r i a n c e  o f  P e r c e n t  o f  R e s p o n s e s  t o  Green  
R e l a t i v e  t o  S+ f o r  A l l  T r a i n i n g  Groups 
on Day Two o f  Components T e s t i n g
S o urc e  SS d f  _ Iv!S F
Betw een 2 7 5 .1 4 2 • 137 .57 2 .3 6
W i t h i n 1 22 2 .3 2 21 ■ 5 8 .2 0
T o t a l 1 4 9 7 .4 6 23 •'
V
'
* p . 05
** p <  ,01
%
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TABLE 17
A n a l y s i s  o f  V a r i a n c e  o f  T o t a l  Number o f  R e s p o n s e s  f o r  A l l  T r a i n i n g  
Groups t o  A l l  T e s t  S t i m u l i  on  Day One- o f  G e n e r a l i z a t i o n  T e s t i n g
bounce SS d f MS P
Betv/een s u b . i e c t s  
A (G ro u p s )
# (
25973.61 2 1 29 86 .8 0 0 .7 7
Subj*  w. g r o u p s 3 5 3 6 0 8 .1 7  • 21 1 6 83 8 .48
W i t h i n  S u b j e c t s  
B ( S t i m u l i ) 322210 .91 '4 8 0 5 5 2 .7 2 1 8 .0 6  **
AB 2 1 2 6 8 .1 3 8 2658.51 0 .5 9
B X s u b j .  w. g r o u p s 3 74 6 3 2 .9 5 84 4459*91
* p <  .0 5









A n a l y s i s  o f  V a r i a n c e  o f  T o t a l  Number o f  .Responses .  f o r  A l l  T r a i n i n g
Groups  t o  A l l  T e s t  S t i m u l i  on  Day Two o f  G e n e r a l i z a t i o n  T e s t i n g
So urce
' V
'  "ss d f MS P
Between s u b . i e c t s
A (G roups) 23779 .11 2 1 1 8 8 9 .55 1 .4 6
.S ub j .  w. g r o u p s 170932 .87 21 8 1 3 9 .6 6
W i t h i n  s u b . i e c t s
3  ( S t i m u l i ) 2 7 8 9 3 0 .7 8 4 6 9 7 32 .6 9 1 0 .8 9  *#*
AB • 4-0591.96 8 5 0 4 8 .9 9 0 . 7 8
B X- suo;j .  w. -groups *537759.25 . 84 6 40 1 .8 9
* p <  .0 5
** p <  .01
i
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TABLE 19
■Analysis of Variance of Percent of Total Responses for' All Training 
Groups to All Test Stimuli on Bay One of Generalization Testing
Source SS ’ df MS . P
Between sub.iects
A (Groups) 0.058 2 0.029 0.864
Subj. v/. groups 0.716 . 21 0.034
Within sub.iects
B (Stimuli) 17720.88 4 4430.22 28.23 **
AB 44-4.^ 60 8 55.57 0.35





* p <  .05
** p<.01
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TABLE 20
A n a l y s i s  o f . V a r i a n c e o f  P e r c e n t  o f T o t a l R e s p o n s e s  f o r  A l l  T r a i n i n g
f 4
Groups t o  A l l - l e s t S t i m u l i  o n  Day
»
■ Two o f  G e n e r a l i z a t i o n  T e s t i n g
.9
Source SS d f • MS F
Between s u b . i e c t s
A (G rou p s ) 0 . 0 1 0 2 0 .0 0 5 1.21
S u b j .  w. g r o u p s 0 .0 9 1 21 0 . 0 0 4  ■'
Y»ithin s u b . i e c t s  .
B ( S t i m u l i ) 39138 .91 4 ' 9 7 8 4 .7 2 3 7 .6 5  **
A3 1744.97 8 2 1 8 .1 2 0 .8 3
3 X s u b 3 . w. g r o u p s 2 1 2 8 9 .9 5  - ' 84 2 5 9 .8 8
* p<£ .0 5
** p <. .01*
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5 5 .
c o m b i n e d ) .  _ A t \ y o - f  a c t o r  a n a l y s i s  o f  v a r ia n c e -  r a s  t h e n
per:crr .c-d  on p e r c e n t  o f  t o t a l  r e s p o n s e s  e m i t t e d  t o  e a c h
/
s t i m u l u s  f o r  Day 1 o f  com ponen ts  t e s t i n g  (T ab le  7 ) .  A
Group;; x S t i m u l i  (A -x  B) i n t e r a c t i o n  e f f e c t  was’ o b t a i n e d
(F=3.5S> d f = 1 0 / 1 0 5 ,  p . c . 0 1 ) .  I n s p e c t i o n  o f  F i g u r e  4 ■ •
»
4
i n d i c a t e s  t h a t  r e l a t i v e  r e s p o n s e s  t o  g r e e n  and S+ a c c o u n t  
f o r  t h e  m ajor -  d i f f e r e n c e s  b e tw e e n  t h e  t h r e e  t r a i n i n g  
g r o u p s .  As i n d i c a t e d  i n  F i g u r e  4 ,  t h e  h y p o t h e s e s  t h a t  
Groups 1 and 3 ,  t r a i n e d  f o r  5 and  20 h o u r s ,  r e s p e c t i v e l y ,  
v.-ould show g r e a t e r  e v id e n c e  o f  s i n g l e - c u e  c o n t r o l , ^ w a s  
o n l y  p a r t i a l l y  s u p p o r t e d .  Group 3 d i d ,  i n  f a c t ,  show 
g r e a t e r  c o n t r p i  by w a v e l e n g th  b u t  Group 1 d e m o n s t r a t e d  t h e  
l e a s t  c o n t r o l  by v / a v e le n g th .  . A one-w ay a n a l y s i s  o f  v a r i a n c e  
p e r f o r m e d  on t h e  r e l a t i v e  r e s p o n s e  m e a s u r e s  ,t o  t h e  g r e e n  
s t i m u l u s  i s  sum m arized  i n  T a b le  8 .  There '  was a  s i g n i f i c a n t  
d i f f e r e n c e  i n  r e l a t i v e  r e s p o n s e s  t o  t h e  g r e e n  s t i m u l u s  
( ? = 3 .3 3 ,  d f = 1 / 2 3 ,  p c . 0 5 ) .  A ITewman-ICeul's c o m p a r is o n  o f  
g ro u p  means ( T a b l e  9 )  r e v e a l e d  t h a t  Group 3 r e s p o n d e d  
s i g n i f i c a n t l y  more t o  t h e  g r e e n  s t i m u l u s  t h a n  e i t h e r  Groups 
1 o r  2. A g a in ,  a n  i n c r e a s e  i n  r e s p o n d i n g  t o  g r e e n  seemed 
t o  be p o s i t i v e l y  r e l a t e d  t o  a n  i n c r e a s e  i n  t h e  number o f  
h o u r s  o f  t r a i n i n g .  F i g u r e  5 ,  a  g r a p h i c  r e p r e s e n t a t i o n  o f  
r e l a t i v e  r e s p o n s e s  t o  a l l  t e s t  s t i m u l i  on Day 2 o f  compon'ents
r4 :
t e s t i n g  r e v e a l s  a  s l i g h t l y  d i f f e r e n t  t r e n d .  Group 3 s t i l l  
y i e l d e d  t h e  g r e a t e s t  number o f  r e s p o n s e s  t o  g r e e n ,  b u t  t h e
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p o s i t i v e  l i n e a r  r e l a t i o n s h i p  be tw een  h o u r s  o f  t r a i n i n g  
ana r e s p o n s e s  t o  t h e  g r e e n  component was no lo n g e r ,  . 
a p p a r e n t .  G roups  T and 5 a l s o  showed f e w e r  r e s p o n s e s  t o  
t h e  compound s t i m u l u s  t h a n  Group 2 .  These  e f f e c t s  were 
i n s i g n i f i c a n t ,  ho w ev er ,  a s  v/ere t h e  d i f f e r e n c e s  i n  
r e s p o n d i n g  t o  t h e  n e g a t i v e  com ponents  and t h e  i i n e - t i l t  
Components .  *
J To exam ine  t h e  e f f e c t s  o f  amount o f  t r a i n i n g  on 
r e l a t i v e '  r e s p o n s e s  t o  t h e  compound s t i m u l u s  (S + ) ,  a  one­
way a n a l y s i s  was p e r f o r m e d  on  p e r c e n t  o f  r e s p o n s e s  f o r  
e a c h - g r o u p  t o  S+. The a n a l y s i s  i s  summarized  i n  T ab le  10- 
ISo s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  b e tw e e n  t h e  g r o u p s .  
C o n t r a r y  t o  t h e  p r e d i c t e d  e f f e c t ,  amount o f  t r a i n i n g  
p r o d u c e d  no d i f f e r e n c e s  i n  t h e  r e s p o n s e s  t o  t h e  s t i m u l u s  
c o n t a i n i n g  compound c u e s  ( S + ) .  S m a l l ,  i n s i g n i f i c a n t  
d i f f e r e n c e s  e x i s t e d  b e tw e e n  g ro u p  r e s p o n d i n g  t o  t h e  
compound-cue. s t i m u l u s  and a l l  g r o u p s  e m i t t e d  a g r e a t e r  
number o f  r e s p o n s e s  t o  t h e  compound s t i m u l u s  t h a n  t o  
e ' i t h e r  e l e m e n t  o f  t h e  compound p r e s e n t e d  s e p a r a t e l y .
I n  o r d e r  t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  t h a t  t h e  
p r o p o r t i o n  o f  r e s p o n s e s - t o  g r e e n  r e l a t i v e  t o  S-f (compound 
s t i m u l u s )  would  r e f l e c t  t h e  p r e d i c t e d  d i f f e r e n c e s  i . e .  
Groups 1 and 3 would e m i t  a . l a r g e r  p r o p o r t i o n  o f  r e s p o n s e s
. t o  g r e e n  r e l a t i v e  t o  S+, r e s p o n s e  r a t i o s  v/ere c a l c u l a t e d  
by d i v i d i n g  t o t a l  r e s p o n s e s  t o  g r e e n  by t o t a l  r e s p o n s e s
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t o  b + . - .can r a t i o  v a l u e s  on Day 1 o f  t o o t i n g  were 1 3 .5 9 ,
17.71 ar.d 4 3 .8 2  f o r  e a c h  o f  Groups 1, 2 and 3 r e s p e c t i v e l y  
( f i g u r e  5 ) .  A g r a d u a l  i n c r e a s e  i n  number o f  r e s p o n s e s  to  
g r e e n  a s  t h e  number o f  t r a i n i n g  h o u r s  i n c r e a s e d  w as ; a g a i n  
r e v e a l e d .  T a b le  11 c o n t a i n s  t h e  summary o f  t h e  a n a l y s i s  
p e r f o r m e d  on t h e s e  r a t i o s .  A Nev/man-Keuls c o m p a r i s o n  o f  
t h e  mean r a t i o s  f o r  e a c h  g r o u p  ( T a b le  12) i n d i c a t e s  t h a t  
Group 5 ‘e m i t t e d  a  s i g n i f i c a n t l y  l a r g e r  p r o p o r t i o n  o f  
r e s p o n s e s  t o  g r e e n  r e l a t i v e  t o  S+ t h a n  d i d  e i t h e r  Groups 1 
o r  2 .  However,  t h e  r a t i o s  f o r  Group 1 d i d  n o t  e x c e e d  t h o s e  
o f  Group 2 .  The p o s i t i v e  r e l a t i o n s h i p  b e tw e e n  r e s p o n s e s  
t o  t h e  c o l o u r  component and h o u r s  o f  t r a i n i n g  was a g a i n  
i n d i c a t e d ,  f i g u r e  7 g r a p h i c a l l y  i l l u s t r a t e s  t h e  mean r a t i o  
v a l u e s  t o  e a c h  t e s t  s t i m u l u s  r e l a t i v e  t o  S+ f o r  a l l  t r a i n i n g  
-g r o u p s  on Day . 2 o f  com ponents  t e s t i n g ,  llo s i g n i f i c a n t  
d i f f e r e n c e s  b e tw e e n  g r o u p s  were  o b t a i n e d  w i t h  t h e s e  m e a s u r e s .
The a n a l y s i s  o f  v a r i a n c e  ‘p e r f o r m e d  on t h e . r e l a t i v e
r e s p o n s e  m e a s u r e s  f o r  Day 2 o f  com ponents  t e s t i n g  ( T a b le  13)
r e s u l t e d  i n  a  ‘s i g n i f i c a n t  Groups  x S t i m u l i  (A x  B)
i n t e r a c t i o n  ( I ’= 2 . 93 ,  d f = 1 0 / 1 0 5 ,  p - ^ . 0 1 ) .  However,  s u b s e q u e n t
a n a l y s e s  on r e l a t i v e  r e s p o n s e s  t o  g r e e n ,  S+ and  r e s p o n s e  
. *
r a t i o s  t o  g r e e n  r e l a t i v e  t o  S+, y i e l d e d  no s i g n i f i c a n t  
r e s u l t s  ( T a b l e s  14, 15 and 16, r e s p e c t i v e l y ) .
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To r e s t  the  h y p o t h e s i s  t h a t  Group 2 would p r o d u c e  t h e
s t e e p e s t  genera l^ j j& at ion  g r a d i e n t s ,  f o u r  t w o - f a c t o r  a n a l y s e s
o f  v a r i a n c e  v;ere p e r f o r m e d  on b o t h  t h e  a b s o l u t e  and r e l a t i v e
g r a d i e n t s  f o r  Days 1 and 2 .of  t e s t i n g  ( T a b l e s  17 -  20)^
A l l  g r o u p s  p r o d u c e d  s l o p e d  g r a d i e n t s ,  however ,  t h e s $ *  "
a n a l y s e s  p r o v i d e d  ipo s i g n i f i c a n t  Groups x S t i m u l i  (A x B)
* V ’..
i n t e r a c t i o n  e f f e c t s .  Thus,  no d i f f e r e n c e s  i n  t h e  s l o p e s
o f  t h e  g r a d i e n t s  o c c u r r e d  on  e i t h e r  day o f  t e s t i n g . '
> *
E x a m in a t io n  o f  f i g u r e s  8,  9 and 10 r e v e a l s  t h a t  Group 2 
d i d ,  i n  f a c t ,  y i e l d  s l i g h t l y  s h a r p e r  g r a d i e n t s  t h a n  e i t h e r  
Group- 1 o r  Group 3 a s  was p r e d i c t e d .  -T h is  e f f e c t ,  however ,
i •
was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  f i g u r e  11 ( r e l a t i v e  
g r a d i e n t s  f o r  Day 2 o f  t e s t i n g )  i n d i c a t e s  t h a t  Group 1 
p ro d u c e d  th e  s t e e p e s t  g r a d i e n t  b u t  t h e s e  d i f f e r e n c e s  were 
a l s o  i n s i g n i f i c a n t .
J
to
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a CHAPTER IT-
d i s c u s s i o n
She r e s u l t s  o f  t h e  p r e s e n t  s t u d y  t e n d  t o  c o n t r a d i c t
t h e  h y p o t h e s e s .  Only p a r t i a l  s u p p o r t  v/as l e n t  t o  t h e
h y p o t h e s i s  t h a t  g r o u p s  t r a i n e d ,  f o r  5 o r  20 h o u r s  would
5-
show g r e a t e r  c o n t r o l  b y ^ o l o u r .  Group 3 ,  w hich  r e c e i v e d
20 h o u r s  o f  t r a i n i n g  showed g r e a t e r  a t t e n t i o n  t o  c o l o u r
( a s  m easu red  b y " r e s p o n s e s  t o  the  g r e e n  component)  t h a n
. e i t h e r  Group 1 o r  Group 2 .  However', c o n t r a r y  t o  t h e
e x p e c t e d  r e s u l - t s ,  Group 1, r e c e i v i n g  o n l y  5 h o u r s  o f
d i s c r i m i n a t i o n  t r a i n i n g , -  d e m o n s t r a t e d ’- l e a s t  a t t e n t i o n  t o
t h e  c o l o u r  com p o n e n t .  J o n e s  (1 9 5 7 )  s u g g e s t e d  a  p e r c e p t u a l
a t t e n d i n g  h i e r a r c h y  i n  v/hich c o l o u r  w a s i h i g h e r  on  t h e
h i e r a r c h y ,  t h a n  form  o r  p o s i t i o n  f o r  p i g e o n s .  I f  a t t e n t i o n
t o  c o l o u r  p r e c e e a s  a t t e n t i o n  t o  l i n e ,  t h e n  Group 1 s h o u ld
hay6 e m i t t e d  more r e ' s p o n s e s  t o  g r e e n  t h a n  t h e  o t h e r  two
g r o u p s .  T h ese  f i n d i n g s  i n d i c a t e  t h a t  d i s c r i m i n a t i o n s  ^
b a s e d  upon c o l o u r  may be a c q u i r e d  e a r l i e r  i n  t r a i n i n g  t h a n*
e x p e c t e d .  W i th  a  minimum o f  5 h o u r s  o f  t r a i n i n g , ^ c o l o u r
_ ' . 
d i s c r i m i n a t i o n s  may become f i t l l y  fo rm ed  and a t t e n t i o n  t o
a second  d i m e n s i o n ^ l j j ^ ^  may be d e v e l o p i n g .  I n d i c a t i o n s
o f  t h i s  a r e  c o n t a i n e d  i n  t h e  r e s p o n s e  r a t e s  t o  t h e  compound
s t i m u l u s  (S+)3&u>'ingN\ c m p o n e n t s  t e s t i n g .  Group 1 r s  r e s p o n s e
r a t e s  t o  S-f were  c o n s i d e r a b l y  h i g h e r  t h a n  was p r e d i c t e d .
I n  f a c t ,  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  t h e ' r e s p o n s e
r a t e s  o f  Group 1 and t h o s e  o f  Groups 2 and 3 were  o b t a i n e d .
G e n e r a l i s a t i o n  t e s t s  r e v e a l e d  f a i r l y  w e l l - d e v e l o p e d  l i n e -
- 5 9 “
f %
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t i l t  c o n t r o l  i n  Gs-pup 1 a s  w e l l .  A l l .  g r o u p s  p roduced  
s l o p e d  g r a d i e n t s  and no s i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  
i n  t h e  s l o p e s  o f  t h e  g r a d i e n t s  "between any  c f  t h e  g r o u p s .  
Yiorthy o f  n o t e  i s  t h e  f a c t  t h a t  d u r i n g  com ponen ts  ■ t e s t i n g  
r e l a t i v e  r e s p o n s e  m e a s u r e s  f o r  t e s t -  Day 1 r e v e a l e d  t h a t  
a  loV.-er r e s p o n s e  r a t e  t o  t h e  compound s t i m u l u s  was 
c o r r e l a t e d  w i t h  p r o l o n g e d  a c q u i s i t i o n  t r a i n i n g . , I n  o t h e r  
w ords ,  g r o u p s  t r a i n e d ’ f o r  5 ' , ' - 1 6  and 20 h o u r s  i n  t h e  
d i s c r i m i n a t i o n  e v i d e n c e d  a  g r a d u a l  d e c l i n e  i n  r e s p o n s e s  
t o  t h e  compound r e l a t i v e  t o  i n c r e a s e d  t r a i n i n g  Kcur-s. 
.Responses t o  t h e  g r e e n  com ponent ,  on t h e  o t h e r  h a n d ,  
were  g r e a t e r  f o r  Group 2 (16  h o u r s  o f  t r a i n i n g )  t h a n  f o r  
G r o u p ’1‘ (5  h o u r s  o f  t r a i n i n g ) .  Group 3 ,  w h ic h  r e c e i v e d  
20 h o u r s  o f  t r a i n i n g ,  e v i d e n c e d  g r e a t e r  r e s p o n d i n g  t o  
g r e e n  t h a n  e i t h e r  o f  t h e  o t h e r  tv/o g r o u p s .  P o s s i b l y ,  
p i g e o n s  nay i n i t i a l l y  u t i l i s e  c h r o m a t i c  d i f f e r e n c e s  i n  
t h e  s t i m u l i  t o  s o l v e  a  d i s c r i m i n a t i o n  p r o b le m .  However,  
a s  t h e  b i r d s  a c q u i r e  more t r a i n i n g  and e x p e r i e n c e  w i t h  
t h e  d i s c r i m i n a t i o n ,  a  s e c o n d  s t i m u l u s  d i m e n s i o n  may 
a c q u i r e  a  d e g r e e  o f '  c o n t r o l  o v e r  r e s p o n d i n g  i n s o f a r  a s  i t  
c o n t r i b u t e s  t o  t h e  ’t o t a l  p o s i t i v e  s t i m u l u s  com plex .  I n  
o t h e r  v.'ords, t h e  p o s i t i v e  c o l o u r  ( g r e e n )  p l u s  t h e  p o s i t i v e  
. l i n e - t i l t  ( v e r t i c a l )  may form  a  g e s t a l t  t o  w hich  maximum 
r e s p o n d i n g  o c c u r s .  This ,  s t a t e m e n t  may be b o rn e  o u t  by t h e  
f a c t  d u r i n g  com ponen ts  t e s t i n g ,  l i t t l e  r e s p o n d i n g  o c c u r r e d
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tc t h e  v e r t i c a l  . l i n e  a l o n e ,  G e n e r a l i z a t . i o n  t e s t i n g ,  • 
t h o u g h ,  seemed t o  "be more s e n s i t i v e  t o ' c o n t r o l  by l i n e -
t , s
T i l t  s in c e  a l l  groups produced  peaked g r a d ie n ts - .  At t h i s  
p o i n t ,  c r i t i c i s m s  r.ay be d i r e c t e d  tow ards t h e  components
V
t e s t  i n  t h a t  com ponen ts  t e s t i n g  d o e s  n o t  seem t o  be very- 
s e n s i t i v e  t o  l i n e - t ' i l t  c o n t r o l .  However, t h e  com ponen ts  
t e s t  d i d  i n d i c a t e  some i n t e r e s t i n g  t r e n d s  i n  t h e  m easu re  
o f  r e s p o n d i n g  t o  t h e  g r e e n  component and t h e  compound 
s t i m u l u s ,  She r e s u l t s  o f  -the components  t e s t  s u g g e s t  
t h a t  p o s s i b l y  t h a t  b e f o r e  a  d i s c r i m i n a t i o n  i s  7 /e l l  -  
e s t a b l i s h e d  (2 0  h o u r s  o f  t r a i n i n g ) ,  e a c h  component a l o n e " 
d o e s  n o t  com m unica te  t h e  r e q u i r e d  i n f o r m a t i o n  f o r  t h e '  
s o l u t i o n  o f  t h e  p r o b l e m .  At l e a s t ,  t h e  u t i l i t y  o f  each, 
d i m e n s i o n  i s  n o t  i m m e d i a t e l y  a p p a r e n t .  Once s u f f i c i e n t  
e x p e r i e n c e  w i t h  t h e  p ro b lem  i s  o b t a i n e d ,  t h e  n e ed  t o  
• a t t e n d  t o  a l l  a s p e c t ' s  o f  t h e  s t i m u l u s  com plex  no l o n g e r  
e x i s t s .  I h i s  c o u ld  p o s s i b l y  e x p l a i n  why p r o l o n g e d  
d i s c r i m i n a t i o n  t r a i n i n g  ( 1 6 - 2 0  h o u r s  i n  t h e  p r e s e n t  
s t u d y )  'v/as a c c o m p a n ie d  by a n  a p p a r e n t  d e c l i n e  i n  c o n t r o l  
o f  r e s p o n d i n g  on t h e  p a r t  o f  t h e  compound s t i m u l u s .  I f  
a  d i s c r i m i n a t i o n  c a n  be  made q u i c k l y  and  e f f i c i e n t l y  
u t i l i z i n g  o n l y  one d i m e n s i o n  o f  t h e  s t i m u l u s  t h e n  t h e r e  
i s  no r e a s o n  t o  a t t e n d  t o  a n o t h e r  r e d u n d a n t  d im en s ion *  
T h i s  c o u l d ,  p e r h a p s ,  be t h e  r e a s o n  why g e n e r a l i z a t i o n  
r e s t s  d i d  n o t  r e v e a l  d i f f e r e n c e s  i n  t h e  s l o p e s  'of t h e
*
\
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g r a d i e n t s .  The b i r d s  i n  t h e  p r e s e n t  s t u d y  were q u i t e  
o b v i o u s l y  a b l e  t o  u s e  l i n e - t i l t  d u r i n g  t h e  d i s c r i m i n a t i o n  
how ever ,  t h e  n e e d  t o  u s e  l i n e - t i l t  was d e c r e a s i n g .  Y/hen 
g i v e n  t h e  o p p o r t u n i t y  t o  u s e  one d i m e n s io n  f o r  t h e  sahe  
o f  e f f i c i e n c y  - they w i l l  do s o ,  a s  was e v id e n c e d  by  t h e  
r e s p o n s e  p a t t e r n s  d u r i n g  com ponen ts  t e s t i n g .  However,  
when c o l o u r  i s  made i r r e l e v a n t  ( a s  i t  i s  i n  t h e  g e n e r a l i s t i o n  ' 
t e s t ) ,  r e s p o n d i n g  t o  l i n e - t i l t  i s  eng ag ed  i n  o f  n e c e s s i t y . " *  
B o th  t e s t i n g  p r o c e d u r e s  h a v e  t h e i r  m e r i t s ;  t h o u g h .  The 
g e n e r a l i z a t i o n  t e s t  i s  a  good m e a su re  o f  c o n t r o l  by t h e  
l i n e - t i l t  d i m e n s i o n .  On t h e  o t h e r  h a n d ,  com ponen ts  t e s t s  
show t i £ t  a t t e n t i o n  t o  a  s e c o n d  d i m e n s i o n  o f  a  s t i m u l u s  
complex, may be a b andoned  i f  r e s p o n d i n g  t o  t h i s  d i m e n s i o n  
d o e s  n o t h i n g  t o  a f f e c t  t h e  outcome o f  t h e  d i s c r i m i n a t i o n .
I n  t h i s  c a s e ,  t h e  o r g a n i s m  w i l l  r e l y  upon  an  e a s i e r  cue 
t o . s o l v e  t h e  d i s c r i m i n a t i o n .  F o r  p i g e o n s ,  c o l o u r  may
and Newman and B aron  ( 1 9 6 5 ) .
S in c e  .Reynolds ( 1 9 6 1 ) ,  EcJcerman (1 9 6 7 ) ,  J o h n s o n  and 
Gumming (1 9 6 8 )  and F a r t h i n g  and H e a r s t  (1970)  o b t a i n e d  
u n i - d i m e n s i o n a l _ c o n t r o l  o f  r e s p o n d i n g  i n  t h e i r  b i r d s ,  t h e  
p o s s i b i l i t y  e x i s t s  t h a t ,  c o n t r o l  by t h e  second  d im e n s io n  
had a l r e a d y  b e e n  a b a n d o n e d .  One e x c e p t i o n  i s  t h e  
F a r t h i n g  and H e a r s t  s t u d y  ( 1 9 7 0 ) .  I n  t h i s  c a s e ,  t h e  
b i r d s  r e c e i v e d  o n l y  2 . 5  h o u r s  o f  t r a i n i n g .  Y/i th t h i s
u t i l i z e  a s  s u g g e s t e d  by J o n e s  (1957)
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minimum. amount o f  t r a i n i n g ,  c o n c e i v a b l y  t h e  b i r d s 1 were 
s t i l l  a c q u i r i n g  t h e  i n i t i a l  c o l o u r  d i s c r i m i n a t i o n .  I n  
• the,, p r e s e n t  s t u d y ,  compound s t i m u l u s  c o n t r o l  d i d  n o t  ' 
s t a r t  t o  d e c l i n e  u n t i l  more t h a n  5 h o u r s  o f  t r a i n i n g  
v/ere a d m i n i s t e r e d .  Y/ith 5 h o u r s  o f  t r a i n i n g ,  compound 
s t i m u l u s  c o n t r o l  was a t  i t s  maximum.
A l l  t h e  p r e v i o u s l y  m e n t io n e d  s t u d i e s ,  t h o u g h ,  
u t i l i z e d  compound s t i m u l i  i n v o l v i n g  a  r e l e v a n t  c o l o u r
f'
d im e n s io n *  The s e c o n d  d im e n s i o n  ( l i n e - t i l t  o r  s h a p e )
was r e l e v a n t  b u t  r e d u n d a n t .  I n  v ie w  o f  t h e  r e s u l t s  o f  *
t h e  p r e s e n t  s t u d y ,  t h e r e  i s ' a  p o s s i b i l i t y  t h a t  i n  a  
d i s c r i m i n a t i o n  t a s k .  i n v o l v i n g  a  r e l e v a n t  c o l o u r  
d i m e n s i o n ,  compound c o n t r o l  may o c c u r '  e a r l y  i n  t r a i n i n g .  
U n i - d i m e n s i o n a l  c o n t r o l  by c o l o u r  maylSbe o b s e r v e d  
i n i t i a l l y  w h i l e  t h e  b i r d  i s  s t i l l  l e a r n i n g  t h e  
d i s c r i m i n a t i o n .  T h i s  t y p e  o f  ‘c o n t r o l  m ay ‘a l s o  be 
o b s e r v e d  beyond  f i v e  h o u r s  o f  t r a i n i n g  when t h e  
d i s c r i m i n a t i o n  i s  more f u l l y  f o r m e d .  A f t e r  t h e  
d i s c r i m i n a t i o n  i s  w e l l - e s t a b l i s h e d ,  t h e  p i g e o n  l e a r n s✓ • V
t h a t  t h e  l i n e - t i l t  o r  fo rm  d i m e n s i o n  com m unica tes  no
%
more u s e f u l  i n f o r m a t i o n  f o r  t h e  s o l u t i o n  o f  t h e  , 
d i s c r i m i n a t i o n  t h a n ' t h e  c o l o u r  d i m e n s i o n .  T hu s ,  t h ^  
b i r d  r e s p o n d s  t o  t h e  e a s i e s t  cue a v a i l a b l e .
f u r t h e r  e v i d e n c e  t o  show t h a t  b o t h  ty p e ,  o f  t e s t i n g  
p r o c e d u r e  and t h e  t y p e  o f  s t i m u l i  u s e d  i n  t h e  d i s c r i m i n a t i o n
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64*
can  a f f e c t  t h e  t y p e  o f  c o n t r o l  e v i d e n c e d  d u r i n g  t e n t i n g  
i s  c o n t a i n e d  i n  t h e  Newman and Baron  (19 6 5 )  s t u d y .
Hewman and B aron  (1 9 6 5 )  employed g e n e r a l i s a t i o n  g r a d i e n t s  
a s  a  m easure  o f  s t i m u l u s  c o n t r o l .  Only  t h e i r  Group i ,  
t r a i n e d  t o  d i s c r i m i n a t e  p r e s e n c e - a o s e n c e  o f  a  w h i t e  
v e r t i c a l  l i n e  on a  g r e e n  s u r r o u n d ,  y i e l d e d  s l o p e d  g r a d i e n t s  
a l o n g  t h e  a n g u l a r i t y  d i m e n s i o n . r e g a r d  t o  t h e  p r e s e n t  
r e s u l t s ,  e i t h e r  t h e . t y p e  o f  s t i m u l i  u s e d  i n  t h e  
d i s c r i m i n a t i o n  o r  t h e  t y p e  o f  t e s t  p r o c e d u r e  may be 
r e s p o n s i b l e  f o r  t h e  t y p e  o f  s t i m u l u s  c o n t r o l  o b s e r v e d .
Y/hen b i r d s  a r e  f o r c e d  t o  a t t e n d  t o  a  se co n d  d im e n s io n  
. ( l i n e )  a s  o p p o sed  t o  t h e  c o l o u r  d i m e n s i o n  t h e n  s t i m u l u s  
c o n t r o l  a l o n g  t h e  a n g u l a r i t y  d im e n s i o n  may be r e a d i l y  
o b s e r v e d .  5!h i s  was t h e  c a s e  i n  t h e  Hewman and B aron  (19.65) 
s t u d y .  Group 1 p r o d u c e d  s l o p e d  g r a d i e n t s  f o r  l i n e - t i l t  
h ow ever ,  l i n e - t i l t  was t h e  o n l y  r e l e v a n t  cue'" f o r  t h e  
s o l u t i o n  o f  t h e .  d i s c r i m i n a t i o n  p r o b le m .  However, when 
t h e  l i n e - t i l t  d i m e n s i o n  v/as made r e d u n d a n t  a s  i n  Nev/man 
and  B a r o n ' s  Group 2 ( v e r t i c a l  l i n e  on  g r e e n  a s  S+, r e d  
s u r r o u n d  a s  S - )  f l a t  g r a d i e n t s  were  o b t a i n e d .  L o g i c a l l y ,  
f l a t  g r a d i e n t s  "would o c c u r  when t h e  l i n e - t i l t  d im e n s io n  
•was made i r r e l e v a n t  a s  i n  Hewman and B a r o n ' s  Group 4-
. 4
( v /h i t e  v e r t i c a l  l i n e  on g r e e n  a s  S+, w h i t e  v e r t i c a l  l i n e  
on r e d  a s  S - ) .  However,-  s i n c e  Newman and  Baron (1965)  
t r a i n e d  t h e i r  b i r d s  for-  a p p r o x i m a t e l y  5 . 8  h o u r s ,  i t  i s  
d i f f i c u l t  t o  d e t e r m i n e  why t h e y  o b t a i n e d  f l a t  g r a d i e n t s
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f o r  } roup 2 t r a i n e d  v / i th  a  r e d u n d a n t  l i n e - t i l t  d i m e n s i o n .  
Group 1 o f  t h e  p r e s e n t  s t u d y  d e m o n s t r a t e d  c o n t r o l  by t h e  
t - o t a i  s t i m u l u s  compound a s  opposed  t o  t h e  c o l o u r
i
d i m e n s i o n  a l o n e .  Group 1 a l s o  showed- a t t e n t i o n  t o  l i n e  
d u r i n g  t h e  g e n e r a l i z a t i o n  t e s t .  At t h i s  po in t- ,  s t i m u l u s  
d i f f e r e n c e s  m ust  be  c o n s i d e r e d .  The s t i m u l i  f o r  Hewman 
and 3 a r c n ' s  (1 9 6 5 )  Group 2 a r e  most  c o m parab le  t o  t h o s e  
o f  zhe  p r e s e n t  s t u d y .  T hese  b i r d s  v / | r e  t r a i n e d  v / i t h  l i n e -  
t i l t  a s  a  r e d u n d a n t  c u e ,  however-, o n l y  one l i n e - t i l t  
( v e r t i c a l )  a p p e a r e d  i n  c o n j u n c t i o n  v / i t h  t h e  p o s i t i v e  
s t i m u l u s  c o m p lex .  A r e d  s u r r o u n d  o n l y  v/as S - .  The p r e s e n t  
s t u d y ,  - t h o u g h ,  employed tv/o l i n e - t i l t  s .  A v e r t i c a l  l i n e  
’ v/as c o n t a i n e d  i n  t h e  p o s i t i v e  s t i m u l u s  w h i l e  a  h o r i z o n t a l  
l i n e  v/as c o n t a i n e d  i n  t h e  n e g a t i v e  s t i m u l u s  complex* 
r o s s i b l y ,  t h i s  fo rm  o f  t r a i n i n g  c o n t r i b u t e d  t o  g r e a t e r
compound c o n t a  i n i n g  t h e  l i n e  d e c r e a s e d  a s  t r a i n i n g  v/as
\ .
i n c r e a s e d ,  t r a i n i n g  v / i th  v e r t i c a l  p o s i t i v e  and h o r i z o n t a l  
n e g a t i v e  may have e n a b l e d  t h e  b i r d  t o  d i s c r i m i n a t e  
a n g u l a r  o r i e n t a t i o n  a s  w e l l  a s  c o l o u r .  I-Tev/raan and  B a r o n ' s  
Group 2 had no b a s i s  f o r  c o m p a r i s o n  v / i t h  r e s p e c t  t o  l i n e -  
t i l t .  E x p e r i e n c e  v / i th  a  v e r t i c a l  l i r i e  o n l y  v/as a c q u i r e d ,  
l o g i c a l l y ,  f o r  t h e s e  b i r d s ,  any l i n e  on a  g reen ,  s u r r o u n d
9
c o u ld  r e p r e s e n t  t h e  p o s i t i v e  s t i m u l u s . _ C o n s e q u e n t l y ,  f l a t  
g r a d i e n t s  v /o u ld 'b e  o b t a i n e d .  O r i e n t a t i o n  i s  o f t e n  i g n o r e d
•
*
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d i s c r i n i n a o i l i t y  o f  t h e  r e d u n d a n t  l i n e - t i l t  d i m e n s i o n .  
A l th o u g h  l i n e - t i l t  was r e d u n d a n t  and r e s p o n s e s  t o  t h e
b y  human c h i l d r e n .  I n  a  p e r c e p t u a l  l e a r n i n g  t a s k  ( P i c k ,  
196 5 ) when c h i l d r e n  a r e  r e q u i r e d  t o  match, c o m p a r i s o n  
s t i m u l i  v . i th  a  g i v e n  s t a n d a r d ,  i t  h a s  h e e n  found  t h a t  
c h i l d r e n  i d e n t i f y  t h e  f e a t u r e s  o f  t h e  s t a n d a r d  s t i m u l u s  
w i t h  no r e g a r d  t o  r o t a t i o n s  and t r a n s f o r m a t i o n s .  I n  
o t h e r  w o rd s ,  i f  a  c o m p a r i s o n  s t i m u l u s  m a tch e s  t h e  s t a n d a r d  
v . i th  r e s p e c t  t o  f e a t u r e s  o r  g e n e r a l  c h a r a c t e r i s t i c s ,  t h e n  
c h i l d r e n ,  -w i l l  l a b e l  i t  t o  he t h e  same a s  t h e ’ s t a n d a r d  
e v e n  i f  i t  i s  r o t a t e d  180°* When t h e y  v/pre t a u g h t  t h a t  
o n l y  one o r i e n t a t i o n  v/as a c c e p t a b l e ,  t h e  c h i l d r e n  • 
c o n s i s t e n t l y  chose  t h e  c o r r e c t  c o m p a r i s o n  s t i m u l i .  
S i m i l a r l y ,  b i r d s  may r e s p o n d  t o  a l l  l i n e  o r i e n t a t i o n s
1. ■ 1
u n t i l  t h e y  a r e  t a u g h t  t h a t  o n l y  one o r i e n t a t i o n ' ( v e r t i c a l )  
r e p r e s e n t s  the .  p o s i t i v e  s t i m u l u s .
■ l i e  p r e s e n t  s t u d y  a t t e m p t e d  t o  i r e l i r . e a t e  t h e  
r e l a t i o n s h i p  b e tw e e n  h o u r s  o f  t r a i l i n g  and t h e  t y p e  o f  
s t i m u l u s  c o n t r o l  o b s e r v a b l e  f o  11 ov/iSig v a r i e d  l e n g t h s  o f  
t r a i n i n g .  T h e re  i s  a n  a p p a r e n t  r e l a t i o i b s n i p  b e tw een  
l e n g t h  c f  t r a i n i n g ,  t y p e  o f  s t i m u l u s  u s e d  i n  t h e  
d i s c r i m i n a t i o n  t r a i n i n g  and  t h e  t y p e  o f  t e s t  p r o c e d u r e  
u s e d  t o  m ea su re  s t i m u l u s  c o n t r o l .  F u r t h e r  s t u d y  i s  
s u g g e s t e d  t o  d e f i n e  t h e  i n t e r a c t i o n s  be tw een  t h e s e  
v a r i a b l e s .  . * .
• /
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APPENDIX A 
Order of Presentation of*S+ and S- 
'During Discrimination Training
*
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O r d e r  o f  P r e s e n t a t i o n  o f  S+ a n d  S -
D u r i n g  D i s ' c r i m i n a t i o n  T r a i n i n g
1. s+ 31. s+
2. s- 32. s -
3. s - 33. s+
► ^ s+ .34. s -
5. s - 35. s -
6. s+ - 36. s+
7. s+ 37. s -
8. s - 38. s+
9- s+ 39. s+
10. s - 40. s-
11. s - 41. s+
12. s+ 42. - s -
13. s - 43. s-
14. s+ 44. s+
15. s+ - .,45. s -
16. s - 46. s+
17. s+ . 4?„ s+
18. s- 48. s-
*19. s - 49. s+
20. s+ 50. s-
' 21. s- 51. s-
22. s+ 52. s+
23. s+ 53. s -
24. s- 54. s+
25. s+ 55. s+
26. s - 56. s -
27. s - 57. s+
28. s+ 58. s -
29. s - 59. s -
30. s+ 60. s+
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A P P E N D I X  B
R e s p o n s e s  D u r i n g  D i s c r i m i n a t i o n  T r a i n i n g
• / .





















Responses During Discrimination Training





1 9 6 . S+ 2885 2683 2281 1937 1757
S> 26- 0 0 O' 2
19 S+ 1271 2022 2078 1873 2297
s - 12 13 8 3 6
2G61 s+ 1883 1793 1590 1414 1154
s - 21 7 46 259 796
287 I s+ 1917 1716 1622 1529 1615
s - 10 0 0 0
•
10
^795 s+ 2091 1257 1242 1020 1000
s - 2 o- 4 2, 0
285 s+ 1806 1070 988 1084 985
s -  f 32 1 0 1 2
2032 s+ 648 861 1020 1000 921
s - 0 0 0 0 0
2 ^ s+ ‘ 1825 1652 2022 17 77 1501
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. • Responses During Discrimination Training
‘ ■ ' - • ... i
Group
9
' ‘ s# 
>
Stimulus • 1 2
i
3 4 5 6 7 . 8 9 10
3 . ?o ■ S+ 1034 1396 220? 2647 2671 2407 2681 2156 2647 2689
. S- A 3 0 0 0 1 '•> 0 0 0 0 ^ 0
3 ‘ 208 S+ 2143 2567 2833 2978 3024 3095 3810 4079 4713 4567
. s - 30 0 4 3 2 1 * 0 0 0 0
3 1660, s+ 1783 1773 1463 ' 1348 1202 1497 1335 1220 1145 1040























'3 1018 . s+ 1812 1932 1961 1847 ■1638, 1704 2133- 2297 2358 2202• s -  ■ 2 4 0 1 . 1 2 0 5 0 1
r
3 2054 s+ 1979 1677 1305 1529 1865 1447 1401 1666 1514 1557
S-- 6 3; 0 2 1 0 0 0 0 0
3 225 s+ 964 767 712 1074 1191 ,,1465 1194 1285 1530 •1481
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APPENDIX C 
Order of Presentation of Stimuli 
During Components Test
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O rd e r  o f  P r e s e n t a t i o n  o f  S t i m u l i
*
D u r in g  Com ponents .T es t
*
1. Red 25. Vertical
2. Vertical 26. Red
Horizontal 27. s*-
4* Green 28. Horizontal '
5. S- 29. S+
6* s+ 30. Green
7* Horizontal 31. Red
8. S- 32. - s+
9. Vertical 33. Vertical
10. 8+ 34. Horizontal
11. Red 35. Green
12, Green 36. S-
15. Green 37. Horizontal
14. S+ 38. S+
15. s - 39. Green
16. Re'd 40. Vertical
17. Vertical 41. Red
■ 18. Horizontal 42.- S-
19. Green 43.’ Vertical ^  
S+ ^20. Red 44*.
21. Horizontal 45. s -
22. S+ ■ 46. Red
23. Vertical . 47-w Green
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APPENDIX D
R e sp o n se s  t o  S t i m u l i  D u r in g  Components T e s t i n g  
f o r  T e s t  Day One '
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APPENDIX E
Responses to Stimuli During Components Testing
for Test Day Two
v '
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APPENDIX F.
O rd e r  o f  ^ P r e s e n t a t i o n  o f  S t i m u l i
■ r  *
ft *  *>
D u r in g 5’ G e n e r a l i z a t  ion s  T e s t
u
I
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% 1
Order of Presentation of Stimuli ‘
During Generalization Test
1. 22. 5q left * 26. d * ' (
2. 0° 27* 45.0° , left
3". 22.5° right ■ . 28. 22.5°‘left
4. 45*0° left 29* •22.5° right
5. 45*0° right- 30. 45*0° right '
6 .. 0° 31. 22.5° right
'7* '45.0® left . ' 32. 22.5° lefta. 22.5° left f . 33. 45*0° left
9* 22.5° right > ; j 34* 0° •
10. 45*0° .right • ( 35* 4#'.0° right •
11. 22.5°. s s ?  '■ s 36. 45.0° left■12. 22.5° 37* &.5° right
13. 45**0° left 38. 0°
14. ■ 0°' A 39* •22:5° left
15. 4-5*0° right 40. 45*0° right
16. 45*0° left 41. 22.5° right
17. 22.5 right 42. 22.5° left
18. 0° 43* 45.0° left
19* 22.5° left. 44* 0° -
20. 45*0^ right 45.' 45.0° right.
21; 22.5C left- 46. 45.0° left
22. 0° 47* 22.5° right
25-, 22.5 right-. » 48. 0°
24. 45*0° left 49* 22.5° left
25. 45*0° right 50. 45*0° right
0  -





Responses to Stimuli During Generalization Testing
for Test Day'One
N.
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-^~v
R e sp o n se s  t o  S t i m u l i  D u r in g  G e n e r a l i z a t i o n  T e s t i n g
f o r  T e s t  Day One
Group 0 45°L 2 2 . 5°L 0C 2-2.5°R 45°R
1 196 81 ‘ 183'* 339 253 '69
1 19 56 152 335 41 .27
1 2061 204 . 140 175 74 • 46
1 287 50 124 73 22 5-
' 1 4795 55 32 . 61 24 25
1 . 285 12 79 89 2 5 6'
1 2032 0 15 46 2 1
1 241 8 76 . 81 147 7
TOTALS 466 801 1199 588 186
MEADS 5 8 .2 5 10 0 .1 2
•
1 4 9 .8 7 7 3 .5 8 . 2 3 .2 5  .
\
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> xiesponsej^  t o  S t i m u l i  D u r in g  G e n e r a l i z a t i o n  T e s t i n g
4
f o r  T e s t  Day One
Gro.up # 45°L ,2 2 .5 ° 1 0° 22 .5 °R 45°R
2 • 132 "  6 67 68 42 2
2 2407 99 228 280 242 63
2 2033 • 102 198 • 192 130 38
2 4773 45 107 217 •111 10
2 1675 41 287 590 ' 97 1 60
2 4754 25 99 57 63 20 '
2 2049 5 16 271 22 . 11
r
2 2044 8 71 118 53 4
TOTALS
«
329 1073 1793 760 308
b 4 1 .1 2 134 .12 2 2 4 .1 2 9 5 .0 0 3 8 .5 0
*
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' l i e s p o n s e s  t o  S t i m u l i  D u r in g  G e n e r a l i z a t i o n  T e s t i n g
f o r  T e s t  Day One
Group s# 45°L 2 2 . 5°L 0° 22 .5°R 45°tt
3 70 31 175 119 23 _ 
*
1
3 208 4 40 ' '21 8 * 3
3 1 660 36 67 • *  69 28 6
3 ■ 1639 21 77 . 70 57 13 ’
3 1018 * 54 78 114 105 61
'5 j 2054 8 72 421 • 179 2
3 225 67 63* 62 53 58
3 2056 31 9*6 315 140 24 .
TOTALS 252 668 1191 593 1.68
I.iiiAPS 3 1 .5 0 8 3 .5 0 1 4 8 .8 7 7 4 .1 2  . 2 1 .0 0
/
^ T c r f w it h  permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX H
R espo nses  t o  S tim u l i  D u r in g ^ € e n e r a I i z a t i o n  T e s t in g
f o r  T e s t  Day Two
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.Group Sff 45°L
for Test Day Two
22.5°L 0° - 22.5°R 45°R •
1 .196 24 72 161 100 17
19 1 10 198 '3 1
1 2061 23 • 31- 82 15 20
287 1 94 83 2 4
4795 1. 13 , 45 15- 1
1 • 285  ^ 9 16 78 . 0 3
1 2052 6 5 . 35 2 2
1 241 o r 29 79 47 8
TO'MIS 65 270 761 184 56'
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R e sp o n se s  t o  S t i m u l i  D u r in g  G e n e r a l i z a t i o n  S e a t i n g
f o r  T e s t  Day Two * '* v *
Group & 45°1 2 2 .5 ° 1 0 ° 22 .5°R 45°R
2 152 2 39 93 ■ 4 8
2 2407 ■ 24 165 219 55 4
2 2055 51 149 238 186 16
2 ' 4775 2 '4 9"t ' 45 4 1.4
2 1675 . 4 32 863 28 2
2 N 4754 4 38 14 9 11
2 2049 1 .6 71 34 0
2 2044 0 *15 114 23 . 9
TOTALS 68 .491 1657 343 64











< y,  ^




f o r  T e s t  
^2>2?50I.
Day Two 
0° 22 .5 °R 45°R
3 9 5 0 ' ■ 116 * 7 0
i ■ 208 x 4 7 0 0 0
3 1660 ' 15 62 60 10 0
3 163*9 ' 4 120 111 23 7
3 1018 3 31 58 . 52 10
3 2054 0 7 245 29 0
3 225 19 32 20 22 14
3 2056 3 ‘65 270 65 • 0
TOTALS 57 . 374 880 208 31
aSTahs 7 .1 2 4 6 .7 5  . 1 1 0 .0 0 2 6 .0 0 3 .8 7
V ^  . 
0
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